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The Caroli Cli hfi Id & Ohio Ry. The railway will also give an outlet to south construction. In this way a low cost of both 


Atlantic ports and to the Ohio River. The road operation and maintenance will be obtained, and 
The development of manufacturing industries was first projected in 1888 as the Charleston, there will be none of the future grade and curve 
in the south has resulted in greatly increasing Cincinnati & Chicago Ry. and was later named revision work which is necessitated by increased 
the southbound coal traffic, and the development the Ohio River & Charleston Ry. Some con- traffic on lines built originally with a view to 
of a new coal district in the southwest portion struction work was done in 1889 and 1890. About low first cost and light traffic. While the direct 
of Virginia is being undertaken with a special 1900, the charter was acquired by Mr. Geo. L. route effects a material saving in distance, it 
view to supplying the southern market. The Carter (now President of the company), and the necessitates the crossing of four mountain 
Carolina, Clinchfield & Ohio Ry. is being built name was changed to the South & Western Ry. ridges. These are the Big Sandy, Clinch, Smoky 
primarily to give a short and direct route from This was changed to the present name in 1907. and Blue Ridge mountains, all running in a 
the coal fields to the industrial centers, and its A heavy traffic is assured, and the railway northeast-southwest direction. The Blue Ridge . 
owners are largely interested in the Clinchfield has been built therefore with a view to a short is the backbone of the Appalachian range. The 
Coal Co., which is developing these coal fields. and direct route, easy grades, and substantial existing railways in this section of the country 
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SLUE RIDGE SUMMIT OF THE CAROLINA, CLINCHFIELD & OHIO RY. (LOOKING SOUTH FROM A POINT ABOVE THE BLUE RIDGE 
TUNNEL, SEE FIG. 2). 


nou, NaETOW ¢ line for hauling supplies over the ridge before the summit tunnel was finished. B, Permanent line from the summit tunnel. C, Camp No. 2. D, Pep- 
H: ek. E, second of the loop; the Lower Pine Ridge tunnel is just to the right of this. F, Third pass of loop. G, Portal of Third Rocky Mountain tunnel. 
curving around to the fourth pass of the loop. I, Last leg of the loop; beyond this there is a direct run to Marion. J, Linville Mountain. 
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run parallel with and around these ridges. The 
new line was laid directly across them, and very 
heavy work is required to keep within the pre- 
scribed limits for grade and curvature. 

This railway will extend from Elkhorn, Ky., 
south to Spartanburg, S. C., a distance of about 
283 miles. Its general course, and its relation 
to the mountain ranges and the existing rail- 
ways are shown in the map, Fig: 1. The line is 
now in operation between Johnson City, Tenn., 
and Marion, N. C., and it will have an outlet to 
the coast by a connection .with the Seaboard 
Air Line at Bostic, N. C. The southern limit 
of the coal district is at Dante, in Russell Co., 
Virginia (244 miles from Spartanburg). This is 
practically a new town, developed by the coal 
interests. Spartanburg is an important center 
in the manufacturing district of the south, and 
has railway communication with Charleston and 
other south Atlantic ports. The new railway 
may also be extended to the coast in the future. 

At Elkhorn, the line will connect with the 
south end of the Big Sandy division of the 
Chesapeake & Ohio Ry., which extends to the 
Ohio River and the main line at Catlettsburg, 
Ky. Two short pieces of existing railway have 
been utilized, but are being reconstructed to 
meet the prescribed standards as to grade, cur- 
vature and bridges. These are the Lick. Creek 
& Lake Erie Ry. (7 miles), between Fink and 
Dante, Va.; and the South & Western Ry. (63 
miles), between Johnson City, Tenn., and Spruce 
Pine, N. C. 

The direction of the heavy coal traffic will be 
southward, and in spite of the unfavorable 
character of the country the maximum grade 
against this on the new work is 0.5%. This is, 
indeed, the maximum on most parts of the line. 
Exceptions to this are 1% grades in descending 
the side of the Elkhorn Valley to the Chesapeake 
& Ohio Ry., and 1.2% in descending the southern 
side of the Biue Ridge. In both cases these 
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grades fall in the direction of the coal traffic, 
northbound and southbound respectively. 
Topography and Construction, 

The following description of the physical 
characteristics of the line is taken from a paper 
by Mr. John E. Shepardson, one of the Resident 
Engineers, which was read at the annual meet- 


ing of the Illinois Society of Engineers and Sur- | 


veyors in 1908; 
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Fig: 1. 








Sketch Map of the Carolina, Clinchfield 
& Ohio Ry. 
(Showing the four mountain ranges which it crosses.) 


The highest points of the road are Dante, Va., 1,735 ft. 
above sea level, and the Blue Ridge Summit (152 miles 
The minimum elevation be- 


south), 2,629 ft. elevation. 
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distance of 0.3 and 4.0 miles, respectively 
the track drops continuously to the south . 
pensated grade, with the exception of three 
of 1% grade where sidings occur. 

The maximum grade against the heay, 
traffic is 0.5% (compensated). Against th: 
bound traffic, consisting largely of empty 
to the coal fields, the maximum grade is | 
sated). The rate of compensation provid 
from the maximum grade of 0.035% for ; 
curve up to 9°, and 0.04% per degree for 
and over. In the reconstruction of the exj 
maximum grades are reduced from 2% ; 
bound traffic to 0.8% compensated, exc: pti: 
River Gorge (8 miles), where a maxin 
(compensated) is permitted. 

The maximum rate of curvature is 6° on ; 
construction, except that 8° curves have be: 
few cases on the Blue Ridge. On the tem; 
a maximum of 14° is permitted in place of th: 
before reconstruction. Reverse curves are n 
Spirals are placed at the ends of the simple 
and upward, and between the parts of a 
curves which vary by 3° or more. The Su! 
about 200 ft. in length is used.* On curves, th 
is maintained along the inner rail, and the o 
raised %-in. for each degree of curve, up to 
of 5% ins. The change from full superelevatio 
level is made in the length of the spiral. On 
structed’ lines, with short spirals, the reducin 
elevation would be in some cases too abrupt 
to the spiral length, so the reduction or ru: 
over a portion of the tangent. 

In the mountain work, and particularly the | 
division, the banks are short and high. Hea, 
ments are made to avoid the building of tres: 
ducts, and for the 15 miles south of the Blu 
mit, these structures are not found. Embankm 
75 ft. high are of common occurrence, and there 
75 to 135 ft. high. Cuts in which the upper si 
50 ft. above grade are frequent, and short cu! 
ft. difference not unusual. In deep cuts, tl! 
usually does not exceed 30 ft. for holes in roc! 
some of the contractors by the use of 4-in. we! 
to greater depths. In shooting the greater ¢ 
pecially in the through cuts, material is oft: 


down from outside the required slopes. Black | 
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f] MOT MOR 








tween these points is 1,200 ft., at Kingsport, Tenn., 57 
miles from Dante. 

Unusually heavy work is encountered in the mountains, 
and much direct distance is lost in order to keep within 
the requirements of grade and curvature. For instance, 
near the Blue Ridge Summit (see Fig. 2) the direct 
distance between two points on the main track is 300 ft., 
while the distance by track from one point to the other is 
two miles. From the Blue Ridge tunnel, the track is 
jaid 28 miles to reach points below snd opposite a direct 




















PLAN AND PROFILE OF THE CROSSING OF THE BLUE RIDGE; CAROLINA, CLINCHFIELD & OHIO RY. 


and 40% dyramite are the explosives commo”' 
blasting rock cuts. 

Several of the cuts are 120 ft. deep, § 
banks as high as 100 ft. The deepest « 
ft., near Ashford, N. C. A tunnel w: 
been driven at this y,oint, but the mat 
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The Soldiers’ Home cut, near Johnson 
a the largest in point of yardage. It is 


re ng, with a maximum depth of 85 ft. 
_ - 50 ft. is clay, but the lower part is in 
= ne excavation was about 500,000 cu. yds. 
7 rial was hauled several miles to the 
ba Knob Creek, which is 85 ft. high at its 


‘oint, and 2,700 ft. long. It is estimated 
in 450,000 cu. yds. The highest bank is 
a nigh, crossing Gate Creek near Clinch- 
, ne creek is carried through it by an 8-ft. 
ar ulvert. 

oT inks were built partly by end dumping, 
iy by dumping from temporary trestles. 


Ir ase of very high banks, as along the 
Clit ‘iver (where the height is frequently 125 
ft.) work was handled in three lifts, using 

y trestles for each lift. For the 125-ft. 


bat \ssing the ravine at Doe Branch (8 miles 
* Clinchport) a switchback railway sys- 
=; used to bring rock from the adjacent 
form the embankment. The specifica- 


tio! r grading provide for a free haul up to 
1,600) : beyohd this there is an extra charge 
for each 100 ft. of overhaul. 

The section between Johnson City and Clinch- 


of unusually heavy character. Thence to 


a crossing of Clinch River at Starnes Bend (8 
miles north of Clinchport) there is sidehill work 
in solid rock. North of the Clinch Mountain 
tunnel a connection has been built to the Vir- 
ginia & Southwestern Ry. at Speers Ferry. This 
enabled the contractors to have material de- 
livered by rail, and eliminated a haul of 9 miles 


over the mountain when that tunnel was com- 
yleted. 

in passing from Johnson City to Spruce Pine, 
at the north side of the Blue Ridge, the old line 
of the Charleston, Cincinnati & Chicago Ry. has 
been followed temporarily until the new line can 
be built. About 20 miles south of Johnson City 
the road enters the gorge of the Nolichucky 
River, and follows it for a distance of 8 miles. 
In this gorge the mountain rises precipitously 
nearly 1,200 ft. on both sides. The conditions 
here and at various points are such as to at- 
tract tourist travel. 

The line over the Blue Ridge was completed 
late in July, so that trains are operated between 
Johnson City and Marion, N. C., both points 
being on the Southern Ry. The line north of 
Johnson City to Clinchport will not be completed 
until early in 1909, but trains will be operated 
soon from the coal fields in Virginia, near 
Dante, through St. Paul and southward as far 
as Clinchport. 


Location Over the Blue Ridge Summit. 

The most interesting, and the most difficult, 
part of the location is the crossing of the Blue 
Ridge, where a considerable development is re- 
quired in order to keep within the allowable 
limits of grade. Fig. 2 gives a plan and profile 
of this part of the work. The summit (2,629 ft.) 
is at Alta Pass, close to the north end of the 
Blue Ridge tunnel, and is reached by an ascend- 
ing grade of 0.5% from the end of the old South 
& Western Ry. at Spruce Pine. Beyond this is 
the descending grade of 1.2%, which extends 
for 20 miles and is broken only where a 1% grade 
is introduced for passing sidings. In this dis- 
tance there is a vertical fall of 1,165 ft. Be- 
tween mile posts 227 and, 242, the line follows 
the course of the Catawba River. South of 
Marion, N. C., it follows the valley of the 
Second Broad River. 

The character of the country and the location 
may be seen by a study of the plan and profile. 
The view on our front page is from a photograph 
taken from above the south portal of the sum- 
mit tunnel, looking south down the valley of 
Pepper’s Creek (see Fig. 2). The track in the 
immediate foreground is the switchback nar- 
I gage line which was used to deliver ma- 

al over the mountains while the tunnel was 
progress through the Blue Ridge, and until 
main track was laid over the entire loop. 
roadbed seen next to the foreground is that 
the south end of the tunnel on the first 

of the loop. 
- second pass can be seen immediately be- 
lcs he buildings of Camp No. 2, The crossing 


of Pepper Creek, in passing from the second to 
the third pass of this loop system, is hidden by 
the trees in the foreground, and is on one of the 
few 8° curves used on this line. The third pass 


of the line is seen on the extreme left of the 
picture, where the portal to First Rocky Moun- 
Under this and passing 


tain tunnel is shown. 








Fig. 3. Tunnels on the Blue Ridge Crossing of 
the Carolina, Clinchfield & Ohio Ry., Showing 
Character of Strata. 


around the knoll can be seen the entrance to the 
fourth pass of the line. The high mountain in 
the rear is Linville Mountain, at the foot of 
which flows the Catawba River (North Fork) 
along which the line finally extends on its way 
to Marion, a distance of 1,100 ft. below the sum- 
mit tunnel. 
Tunnels. 

There are numerous tunnels on the line, es- 
pecially in North Carolina. In 17 miles below 
the Blue Ridge Summit there are no less than 
17 tunnels. The longest of these is the Lower 
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ft. and 600 ft.). It also shows the character of 
the strata penetrated. 

A large percentage of the tunnel work is in 
hard rock of a granite character, and as a rule 
lining is required only at the portals, where the 
exposed material has disintegrated. At the 
Clinch Mountain tunnel the strata are almost 
vertical (the range having been formed by a 
great upheaval); as a result of this, many dif- 
ferent qualities of rock were encountered The 
hardest resembles a flinty sandstone. In this 
material, it took 72 hours to drill a round of 
6-ft. holes, using hard tool steel and chrome~ 
steel. The ordinary depth of drill holes was 8&8 
ft. The tunnel construction begins, as a rule, 
when the depth of cut exceeds 60 ft. on the 
center line. 

The tunnel section is 18 ft. wide in the clear. 
with a center height of 22 ft. from the base of 
rail to the roof. In each side of the floor is a 
ditch S ins. deep and 14 ins. wide on the bot- 
tom. When the tunnel is on a curve its center 
line is placed inside the center line of track to 
a sufficient amount to give an equal clearance 
on both sides for the cars. This offset is 1 ft. 
for the maximum curve of 8°. The cross sec- 
tion of the tunnel and timbering where perma 
nent concrete lining is needed is identical with 
that on the Kanawha & Michigan Ry. improve- 
ment work, which was described and illustrated 
in our issue of Jan. 7. From the paper by 
Mr. Shepardson, mentioned above, we take the 
following particulars of the tunnel work: 

Generally speaking there are two methods employed in 
driving the rock tunnels of the Blue Ridge and other 
divisions. These are by driving (1) a bottom heading or 
(2) a top heading. For the bottom heading system, six 
vertical lines of four holes each are drilled horizontally 
from 6 to 10 ft. into the face of the heading, the two mid- 
dle vertical lines of holes- converging to the center line. 
The holes are shot, the muck removed and the process 
repeated until the entire bottom heading 18 ft. and 9 ft 
above the subgrade is taken out. 

The middle section, 8 ft. in height, is then removed by 
drilling and shooting four or five holes which extend 
upward and 6 ft. back from the breast of the section 
(the drill being on the floor of the tunnel). Another 
method is to drive four or five 10-ft. holes extending hori- 
zontally into the breast of the section, the drill resting 
on the muck pile thrown down by the previous blast on 
the middle sectiom. For removing the top section or 
arched portion of the tunnel, eight holes are usually 
drilled horizontally into the breast of the section, the 
drill being on the muck pile thrown down by the pre- 
vious shooting of the top and middle sections. Thus the 
bottom heading is first taken out entirely, and the balance 
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Pine Ridge tunnel, 2,150 ft. The longest tunnel 
on the line now under construction is in the 
Clinch Mountain range which separates the 
valleys of the Clinch and Holston rivers. This 
is 4,104 ft. long. A still longer tunnel (17,000. ft. 
to 18,000 ft) will be required in passing through 
the Sandy Ridge to the Elkhorn Valley. This 
will be the second largest tunnel in the United 
States. . Fig. 3 shows the Byrd, Lower Pine 
Ridge and Speedy Ridge tunnels (600 ft., 2,150 


not over 60ft. 
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removed in two sections. The middle section is kept a 
drill length or more in advance of the top section. 

Where the top heading system is used, the heading 
is the semicircular section (9 ft. high at the center) form- 
ing the arch of the tunnel. Three vertical lines of four, 
three, and two holes, each 10 ft. or less in length, are 
drilied horizontally into the face of the heading on each 
side of the center line of the tunnel. The two vertical 


lines of four holes each converge to the center line. The 
holes are shot, the muck removed and the process repeated 
until the heading is taken out. 


The bench is then re- 
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moved in two sections; the top bench drilling usually 
with five vertical holes, 6 or 8 ft. deep and 7 or 8 ft. 
back from the breast, and the sub-bench drilling with 
four vertical holes 8 ft. back from the breast extending 
to tunnel subgrade. 

To secure greater freedom from fumes and quicker 
ventilation of the tunnel after shooting, 60% dynamite is 
used in the tunnel blasts, while Judson powder and 40% 
dynamite are employed for outside work. 

Where the roof or sides are of such a nature 
that timbering is required, 12 x 12-in. upright 
posts 3 ft. c. to c. are capped by 12 x 12-in. 
plates from which spring the arch timbers, com- 
posed of five 12 x 12-in. chords 5 ft. long. Be- 
hind this timbering is placed the 4-in. lagging 
which’ retains the packing. Where the char- 
acter of the material will permit, the timber 
lining is removed after the tunnel has been 
driven and concrete substituted. If the removal 
of timbering is considered unsafe, the tunnel 
section is increased in height and width so that 
the concrete lining may be constructed to the 
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longitudinal Section. 


Detail of Solid Floor on Curve. 


required height and clearance within the tim- 
ber lining. The concrete lining is in the pro- 
portion of 1:2:5 for sidewalls and 1:2:3 for the 
arch ring which is 9 ft. inside diameter. The 
thickness of the concrete is 21 ins. Where tun- 
nel entrances are not secure, the lining is ex- 
tended into the tunnel until the character of 
the rock makes further support unnecessary. 


Bridges and Viaducts. 

The structures are of substantial construction, 
designed for an unusually heavy rolling load. 
They are mainly steel spans or reinforced-con- 
crete arches and fiat-floor bridges. Timber 
trestles are used only to a limited extent, solid 
embankments or permanent structures of steel 
and concrete being built in the first place, as a 
rule. This is one of the features in which the 
work differs from that of most lines in moun- 
tainous country. The comparatively light tres- 
tles on the old parts of the line are being re- 
placed with standard girder spans supported 


temporarily on framed piers or bents. This con- 
struction is shown in Fig. 4. 


Concrete is used almost exclusively for piers, 
abutments, wing walls and pedestals. It is made 
with broken stone, very little gravel being used. 
Stone of excellent quality for concrete and bal- 
last is found along the line. In some places (es- 
pecially in North Carolina), it was difficult to 


obtain sufficient quantities of local sand free 
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from mica. The presence of this material 
greatly reduces the strength of the concrete.* 
Angular stones (one-man size and not over 18 
ins. thick) may be used in foundations, abut- 
ments, and backing where the thickness exceeds 
5 ft. They must be not less than 6 ins. apart in 
any direction, and at least 12 ins. from the face 
of the work. Concrete mixing machines were 
used on all large pieces of work. The date of 
construction is cast on all concrete structures. 
The masonry plans were prepared with con- 
siderably more detail than is usual, but it is 
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for each degree of curve (with a maximum 
Ibs.) shall be taken in addition to the late: ais 
due to wind and oscillation. —_ 

Longitudinal force, due to momentum of tra 
taken at 20% of the total live load on the str 

Open-hearth steel is used, and the 
tions are based upon those recommend. 
American Railway Engineering and 
ance of Way Association. They pr. 
unit stresses of 16,000 lbs. per sq. in. i: 
and 10,000 lbs. on gross area for w: 
Ultimate tensile strength, 60,000 Ibs. p. 
Phosphorus must not exceed 0.04% ; 
or 0.08% for acid steel. Sulphur must 
ceed 0.05%. 

Deck and through plate girders are 
spans of 25 ft. to 100 ft., and plate gir. 117 
ft. long are used at the crossing of t} 
chucky River. Standard plans have be: : 
for these bridges of 25 ft. to 90 ft. span The 
deck girders are spaced 6% ft. apart fo , 


To Spartan be > 


FIG. 5. THE COPPER CREEK VIADUCT; CAROLINA, CLINCHFIELD & OHIO RY. 


found that the increased efficiency of the work 
in the field more than compensates for the ad- 
ditional computations involved. 


STEEL STRUCTURES.—The loading (Cooper's 
Class E-60) provides for two locomotives of 
the 2-8-0 class, with 30,000 Ibs. on the truck 
axle, 60,000 Ibs. on each driving axle (15 ft. 
wheelbase), and 39,000 Ibs. on each tender axle. 
These are followed by the unusually heavy train 
load of 6,000 Ibs. per ft. The feature of the 
bracing has received particular attention on ac- 
count of the enormous rolling loads to be carried 
and the consequent vibrations which may be 
caused. The effects of impact and vibration are 
added to the maximum stresses resulting from 
this live load, and are calculated by the formula 
in which the impact equals S (300 + (L + 300). 
Here S is the calculated maximum live load, 
and L is the length of loading which produces 
the maximum stress in the member. The speci- 
fications also provide as follows: 

A moving lateral force due to wind and oscillation of 
train along the line of the loaded chords of girders and 
trusses, when alinement is straight, shall be assumed 
at 600 Ibs. per lin. ft. of bridge. A moving lateral force 
acting along the line of the unloaded chords of girders 
and trusses shall be assumed at 200 Ibs. per lin. ft. of 
bridge. 

In viaduct towers, when the alinement is straight, the 
lateral force shall be taken at 600 Ibs. per lin. ft. of 
bridge, acting 814 ft. above the base of rail, and in addi- 
tion a lateral pressure of 100 Ibs. per ft. of height for 
each bent. For determining the anchorage, the train 
load shall be assumed at 2,000 Ibs. per lin. ft. of track, 
when taken in conjunction with all lateral forces. 

When the alinement is on a curve, a moving lateral 
force, 5 ft. above base of rail, of 175 Ibs. per ft. of track 


*Engineering News, Feb. 6, 1908. 





up to 65 ft., and 8 ft. apart for longer spans 
Girders of 80 ft. span and over have pin-bear 
ing shoes. (See Fig. 4.) An interesting featur 
of the girder bridges is that a solid ballasted 
floor is used for spans on curves. This consists 
of transverse I-beams embedded in a concrete 
slab, as noted below. 

The truss bridges are of the riveted type. and 
are mainly deck spans of 120 to 150 ft. in leng.h. 
Pin-connected truss spans up to 350 ft. may be 
required on some parts of the line not yet un/er 
construction, 

There are steel viaducts up to 1,400 ft. in 
length, with a maximum height of 160 ft. from 
water level to base of rail. They are of the 
usual type, but in all cases horizontal struts are 
used in the towers. Some western roads are 
omitting these members, but on this point |!ecre 
is room for considerable argument as to second- 
ary stresses. In some cases, also, vertical !)\m- 


bers connect these struts with the interse: ‘ion 
points of the diagonals in the panels above ()):™. 
The arrangement is shown in Fig. 5., ch 
represents the Copper Creek viaduct. ‘his 
structure has a total length of 1,360 ft.. ind 


has a height of 168 ft. from the water ‘ the 
base of rail. It has plate girder spans of +) ft. 
on the towers and 70 ft. between the to. «rs. 
The adjacent ends of the two 70-ft. spa: at 
‘the north end are supported by a spring nt. 
For 180 ft. at the north end (with a track . .rve 
of 6°) the viaduct has a solid floor of the ‘ype 
noted above. The 9-in. I-beams are em! ied 
in 24 ins. of concrete, and there is a heavy) °n- 
crete curb wall on @agh Bide. Every | 
beam is extended as @ support for a sidew. «. 
The standard bridge floor has ties 8 x 1’ (18. 
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January 21, 1909. 
i 6 ins. apart; they are boxed out %- 
in girder flanges and secured to them 
7 Its in every fourth tie. The guard 
= 8 ft. 2 ins. apart, and both these 
fr uard rails are the same as on the 
in dges described later. Footwalks are 
oe for viaducts and for all bridges over 
me length. For these, every fourth tie 
is 14 , ins. long, in order to carry three lines 
t 1 plank. This is for girders spaced 6% 
a Where they are 8 ft. apart, the ties 


are | ft. long. Alternate long ties have pipe 
' gas-pipe hand railing. For curves up 
to 4 , the 6%-ft. spacing of girders (and 2° 
my f che §8-ft. spacing) the superelevation 
by beveled ties. For sharper curves, a 
I ock is placed on the outer girder under 


ota This is held by a hook bolt and 
gual | bolt and two 10-in. spikes. An oak 
key is driven parallel with the rail in a keyway 
Sewn | by grooves across the tie and block. 
BRIDGE ERECTION.—AI] steel erection work 
was ne by means of derrick cars. One of 
these cars (with an 85-ft. steel boom) is shown 
in Fig. 6. A 85-ft. attachable extension gives a 
length of 120 ft. for the boom. The car is shown 


at work on the erection of the Catawba River 
viaduct. This structure is 828 ft. long. It has 
eight main girder spans of 60 ft., seven girder 
tower spans of 30 ft., one approach span of S80 
ft. and a deck-truss channel span of 150 ft. 
In order not to obstruct the stream unneces- 
sarily, and to lessen the cost of erection of this 
truss span, two timber towers were used as 
falsework. One-third of the span was erected 
complete on the first tower, after which the 
second tower was placed and the second part 

f the bridge erected upon it. The remaining 
part of the span was then erected, after which 

he necessary adjustments were made and the 
span was riveted up. 

CONCRETE BRIDGES AND CULVERTS.— 
For bridges of 10 ft. to 24 ft. clear span, flat- 
floor reinforced-concrete structures are used, 

iaving a width of 20 ft. These have lines of 
lj-in. to 24-in. I-beams embedded in concrete, 
which is about 5 ins. thick above the beams. 
One of these structures is shown in Fig. 7. 
Wires are carried over and under the beams, 
ind there are l-in. rods in both directions in 
he bottom of the slab. These rods act as spacers 
for the wire-cloth which is laid in the bottom 
ind extended into the curb walls. The rods and 
beams are not painted, but are brushed clean of 
scale and rust flakes. The floor is covered with 
about 15 ins. of stone ballast. The date of con- 
struction is cast in all concrete work as a 
record, 

In the mountain sections, on account of the 
steep rock slopes and the denudation of the tim- 
ber areas, the storm water quickly concentrates 
in the streams, and the culverts must have 
waterways of ample capacity. In the gorge of 
the Toe River, the high water of 1901 reached 
35 ft. above average low water. For dry runs 
and small branches, cast iron pipe is used; from 
single lines of 24-in. to double lines of 48-in. 
pipe. Some difficulty has been encountered in a 
few instances by the breaking of pipe over 36 
ins. diameter under embankments 40 to 90 ft. 
high. Track drains are of cast iron pipe not less 
than 14 ins. diameter. 

Standard conerete arch culverts have semi- 
circular arches with the minimum thickness of 
12 ins. for spans up to 4 ft. Where the founda- 
tion is in soft material, old rails spaced 12 ins. 
apart are used in the floor and bottom of the 
wing walls. The concrete in the end wings ex- 
tends 4 ft. or more below the invert. For spans 
of 6 to 24 ft., the minimum height of embank- 
meni over the top of the arch is from 3 ft. in 
the 6-ft. span to 5 ft. in the 24-ft. span. The 
upstream wings are flared 30° from the axis of 


the arch, and those downstream are either 
Str cht or flared. The grade of the invert de- 
Pencs upon local conditions, but in some cases 
it s high as 10%. The proportions of con- 
cret- used in the larger culverts are as follows: 
Ar 


ng, 1:2:3; side walls, wings, parapet and 
:2:5; foundations and backing of arch, 


TIMBER TRESTLES.—These Structures are 
used to a limited extent only, as noted above. 
They have 12-ft. spans supported by framed 
bents, the sills of each resting on four concrete 
pedestals 2 ft. square on top. There are two 
plumb posts, two batter posts (2% ins. per ft.), 
a creosoted sill and a creosoted cap 12 ft. long. 
All these members are 12 x 12 ins. The hori- 
zontal cross braces and the sway braces are 3 
x 10 ins.; the longitudinal diagonal braces are 
4x 12 ins. The material is yellow-pine. 

Each stringer is composed of three timbers 
8 x 16 ins., and 24 ft. long, packed 2 ins. apart. 


Across these are the ties 8 x 8 ins., 10 ft. long, 


6 x 10 ins. are laid upon the ends of the main 
caps and drift-bolted to them. 

HIGHWAY BRIDGES.—The bridges carrying 
country highways over railway cuts are very 
often of light timber or steel construction. Con- 
crete bridges have been used by some railways. 
We give in Figs. 8 to 10 the standard designs of 
this railway for timber and steel bridges of this 
class. The former are more generally used. 
These require little explanation. They are de- 
signed for loads of 80 Ibs. per sq. ft. In the 
wooden bridges, all horizontal surfaces of the 
trusses and all surfaces in contact are given a 
liberal coat of dead-oil, woodiline or other pre- 








| 








F:G. 6. STEEL DERRICK CAR ERECTING THE 150-FT. DECK-TRUSS CHANNEL SPAN OF THE 
CATAWBA RIVER VIADUCT. 


spaced 14 ins. c. to c. Every fifth tie, however, 
is 8 x 10 ins., with the 10-in. side vertical; it 
is boxed out over the stringers, and is bolted 
to the stringers and guard timbers. These latter 
timbers are 6 x 8,ins., laid flat at the ends of 
the ties and boxed out lin. They are bolted to 
the large ties (as noted), and have boat spikes 
% X 10 ins. at alternate ordinary ties. The bolt 
heads rest in cup washers let into the timber. 
For trestles over 200 ft. long, the large ties are 
13% ft. long, carrying a footwalk of two planks 
2 x 12 ins. and a wooden hand-railing. 

Inside guard rails are used, placed 8 ins. clear 
from the track rails. They extend 100 ft. be- 
yond the structure, and are brought to a point 
in the last 30 ft. On curves, the superelevation 
is given by a 10-ft. beveled cushion cap placed 
upon the trestle cap. This is spiked to the latter 
at the thinner end, while at the thick end 
wooden splices are spiked against the sides of 
the two caps. Where these caps are used, girts 


servative. For the steel bridges, there is a 
dead load of 400 lbs. per lin. ft. of truss, and a 
live load of 100 Ibs. per sq. ft. of floor. 


Roadbed and Track. 


The width at subgrade on the main line is 18 
ft. for banks, and 20 and 22 ft. for rock and 
earth cuts respectively. All structures are de- 
signed for a roadbed width of 20 ft. The side 
ditches in rock cuts are 12 ins. wide at ‘the bot 
tom and 6 ins. deep. In earth cuts they are 15 
ins. wide at the bottom and 8 ins. deep, though 
the latter depth may be increased to 20 ins. to 
meet unusual conditions. For important branch 
lines, the roadbed is reduced to 16 and 18 ft. 
in width for rock and earth cuts, and 14 ft. for 
embankments. On branch and spur lines of 
secondary importance, rock and earth cuts are 
15 and 16 ft. wide, and embankments 14 ft. wide. 
To prevent scouring of slopes and the filling 
of track ditches, surface ditches at least 18 ins. 
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deep and 24 ins. wide at the bottom are dug Engineering Organization. Report on the Recent First Inter; 
not nearer than 10 ft. from the edge of the Mr. M. J. Caples is General Manager and Chief Road Congr * ional 
cut. Engineer; Mr. A. W. Jones, Assistant Chief En- ees. 

Crushed stone ballast, 17 ins. deep below the gineer, and Mr. W. F. Steffens, Engineer of By NELSON P. LEWIS,} M. Am. Soc. 
top of the 7-in. ties is used on the permanent  Bridges.and Buildings. The headquarters are at The Road Congress was prompted by the y ident 
construction. Suitable stone is found along the Johnson City, Tenn. The Meadows Co., of the °@¢¢t of modern motor cars upon the highway rance 
road. On the line south from Johnson City, same place, has the general contract. Record and raven a so son of official a: in 
crushed slag from local blast furnaces is used, of the construction work is kept in the engi- except poser rooting oe ce “ip és ent 
and is 12 ins. deep below top of tie. Ties are  neer’s office in a graphical manner. The profiles tendance reaching about 1,600]. a ” 
furnished by contract and secured from the of the divisions are colored each month with a The Congress adopted a number of formal ; oe 
forests along the line of the road. The hard- different tint to show at a glance the status of and if the results accomplished by it are to oo 
wood ties permitted are white oak, chestnut _ 
oak, post oak, chestnut and locust. The soft , -2°- FO" 2 =i0- =o > 
wood :ties are long-leaf yellow pine, cypress, T tena 2 Subgrade 
cedar or catalpa. Hardwood ties only are used on Crom onc fe Mile oS 2 
main line track, with white oak on the curves. Ais Endof Beams pees orgies tomer eye &:-8 “Min.at Center of. 
First-class ties are sawed or hewed, 8% ft. long, : : -6'Min.at Ends \ 
with a uniform thickness of 7 ins. and with not 8" = Middle f° 
less than 7 ins. face on each of the two parallel : > <2" 
sides. If square sawed, they are 9 ins. wide Y'Bevel tp "his contnvovs 23 Space walt 

with not less than 7 ins. face. On the main line, PSS) Mails 6°Deep, Flush with Tie Wires. No.10 onc 8) -_ 

18 ties are used per 33 ft. rail; spurs and sidings SS Bridge Seat Feet pe nr ewan Clinton Wire-Cloth I"from Bottom of Beam 
have 15 ties per rail, or more if necessary to E23 prong Use l2"F Beams under 3%8"Mesh. Gages Nos.8 & 10. Place with 
avoid spacing them more than 15 ins. in the : Part Cth for Spans over 16'clear. No.8 Gage Wires Parallel with Beams 
clear. At the rail joints (which are suspended), Longitudinal Section. Half Cross Section. Ene N 

the ties are spaced 16 ins. c. ta c. No spacing FiG. 7. FLAT-FLOOR BRIDGE OF REINFORCED-CONCRETE. 
of less than 6 ins. between ties is permitted. 
Steel tie-plates are used on all curves exceeding work at any cut, bank, tunnel or bridge cross- >y them alone, they would appear to be very meager, 
3°, and on all bridges. ing. The organization of the engineering de- the resolutions being general in character and iking 


The rails for first construction are of the 85- 
Ib. Am. Soc. C. E. section. This weight was 
adopted for ease of handling on new work and 
also in view of the probability of some bending 
of the rails in handling. In future renewals it 
is expected that 100-lb. rails will be used, on 
account of the heavy character of the traffic. 
The rails have at each end three 1'/:e-in. bolt 
holes 5 ins. ec. to ec. They are laid with sus- 
pended broken joints, no joint in the main track 
being more than 12 ins. ahead of or behind the 
center of the opposite rail. This requirement 
is regulated by the use of short rails. Steel 
shims are used to secure open joints in rai! lay- 
ing as follows: For a temperature of 5° below 
zero, */w-in.; and for each 25° rise in temperature 
up to 95° F. the thickness of the shim Is re- 
duced ‘Yie-in. W* the temperature exceeds 
100° F., the rails are laid with tight joints. 

The standard width of gage is used on curves 
up to and including 8°; it is widened %4-in. for 
curves of 9° to 12°, inclusive; and %-in. for 
curves of over 12°. Several forms of six-bolt 
rail joints are used, including Bonzano and or- 


If Crossing is on a Grade use beveled Corbels to suit Conditions 





partment is described as follows in the paper by 
Mr. Shepardson, already noted: 


The chief engineer (which position during construction 
is held by the genera) manager) has charge of all en- 
gineering and construction work in connection with new 
lines or the improvement of existing roads. A principal 
assistant engineer has general supervision of office work. 
A principal locating engineer was in charge of the loca- 
tion of new lines and the revision of existing lines. The 
locating engineers reported to and received instructions 
from the latter. Since the surveys have been to a great 
degree completed, this office has given way to the assist- 
ant chief engineer, who has general supervision over out- 
side construction work. 

There are six division engineers, each in charge of a 
division, which on the new work averages about 30 miles 
in length. They have charge of all engineering work 
upon their respective divisions and are responsible for its 
proper execution. Their divisions are divided into resi- 
dencies usually of from 5 to 10 miles in length, according 
to the nature of the work, each in charge of a resident 
engineer. If inaccessible to suitable boarding places, the 
resident engineer is provided with quarters, comprising 
an office building and a bed and mess building. If heismar- 
ried, he has also a three-room house for himself and family. 

On new construction, the resident engineer’s party con- 
sists of an assistant, a rodman, two tapemen and a time- 
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STANDARD WOODEN HIGHWAY BRIDGE FOR RAILWAY CROSSINGS; CAROLINA, 


CLINCHFIELD & OHIO RY. 


dinary angle-bars 29 ins. long. The holes are 
alternately 1 x 1°/.e-in. (to take the neck of the 
%in. Harvey grip bolts) and 1 in. diameter, the 
bolts being entered alternately from opposite 
sides of the rail. 

The passing sidings are usually 4,346 ft. be- 
tween switch points, giving a clear length of 
4,000 ft. Split switches and No. 10 spring-rail 
frogs are used at the turnouts. 


keeper. He is responsible for the proper staking out of 
all work on his residency, the taking up of monthly and 
other estimates, and the prosecution of the work in ac- 
cordance with the specifications and with the instruc- 
tions of the division engineer. Construction work is let 
by contract in sections which vary from \%-mile of tun- 
nel construction to 25 miles of all classes of work. Grade 
camps are erected at intervals of 3 to 5 miles on the 
work. The common labor employed is principally the 
native white, the negro and the Italian. 


no pretense to a solution of the problems co)"; 
the highway engineer. The Congress provided, | 
for a permanent International Highway Com 
with headquarters in Paris, and this Commissio: 
furnish to the members of: the Congress the resi 
future experiments and investigations, and wil! 
believed, result in great benefit to the individuals ; 
countries which were represented. It was also dicided 
to hold a second congress in the City of Bru 
1910, and it is more than probable that the resu!ts 
the movement inaugurated through this first Cong: 
will be very apparent at that time, while it is to be 
hoped that this next Congress will be broader in its 
scope and will consider other municipal problems fully 
as important and far more complicated than the con- 
struction and maintendnce of highways. 

The information which the American delegates were 
able to acquire was due not so much to the discussions 
and the conclusions of the Congress as to the informa- 
tion presented in the various printed reports, to per- 
sonal contact and conversation with different delegates, 
and observations of the methods of organization and the 
conduct of public work. In the report to be presented 
to the Board reference will not be made in each case 
to the authorship of papers from which the information 
is derived, but data will be given and conclusions ex- 
pressed which are drawn from those papers and which 
were outlined briefly in a discussion submitted to the 
Congress by the writer. The information also acquired 
in the cities of Great Britain and Continental countries, 
with personal observations in these cities, will for the 
sake of logical sequence be presented in connection with 
the data brought out by the Congress, while al! units 
of cost and e are reduced to those in use in this 
country. 


nting 
vever, 





France. 

It would be no exaggeration to say that the highway 
system of’ France is probably the finest in the world. 
Its foundation is that of the Roman roads, most of 
which are still in use as they were laid out and built 
when Gaul was a Roman province. This system is de- 
scribed in a paper presented by M. Renardier, Engineer- 
in-Chief des Ponts et Chaussees at Orleans, and is made 
up of five classes, namely: national roads, depart ntal 
roads, roads of great travel, roads of common ivtcrest 
and ordinary cross roads, aggregating in length 355,000 
miles. The national roads, having a total length of some 
18,600 miles, belong to the State and are main‘ained 


and improved at national expense. They are (:: sued 
especially for long-distance communication, and ar: usu- 
ally of generous width. In some cases these roi: are 


100 ft. wide between the side ditches, but their usual 
width is from 25 to 45 ft., while in mountainous © sions 
this is reduced to 15% and 14 ft., and in some ©: s to 
12 ft. These national roads are the ones genera fol- 


lowed by motor cars. The departmental roads i ve 4 
length of some 9,000 miles, and roads in this cla. -‘fica- 
tion are constantly being reduced in mileage. Thei: width 
varies from about 37 to 22 ft., while in hilly ¢ ‘ricts 


they are about 15 ft. in width. Roads of great tray | and 
of common interest are the property of the co: unes 
through which they pass, and the expense of their :ail- 
tenance is supposed to be borne by these com .unes, 
although the departments allow subsidies which = :teri- 
ally lighten the burdens.upon the communes. The | ngth 
of these two classes, ‘y, roads of great tray! and 


“Held at Paris Oct. 11 to Oct. 18, 1008 
¢Chief Engineer of the Board of Estimate and \ppor- 





glaamat of tes One at tee York. This article is col- 
made to the Board just n°::ed. 
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= -est, is now about 152,000 miles. The 
=", .ds of great travel vary from 28 to 18.5 


which its life depends, and while this is in a measure 
responsible for the dust nuisance and the rapid deteriora- 
tion of highways subjected to heavy motor traffic, it is 
not the chief cause of damage. Stone roads, waterbound 
with screenings or sand, were designed to sustain a roll- 
ing traffic, and with reasonably broad tires and moderate 
speed, very little damage is caused by such traffic, al- 
though the loads may be very heavy. The motor car, 
however, is a self-driven vehicle, the power being usually 
applied to the rear axle, and the rear wheels act as driv- 
ing wheels. The tractive force or shear exerted upon the 
road surface by these driving wheels is doubtless the 
chief cause of the injury which is so apparent. The fine 





ie ads of common interest are from 25 to 
“y or The fifth class, or ordinary cross roads, 
= ree :munal, and the cost of their mainte- 
a a » the communes, although the State and 
my - assist in their construction. These 
gos! ¥ ened especially to serve the interests of 
pvc they aggregate some 176,000 miles in 
agricu 
_ i:hs of roads as given above vary greatly, 
psc ‘re due to exceptional conditions, but the 
vm yer of well-traveled roads is about 18% ft., 
general 
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Part Plan of Bracing 


FIG. 9. STANDARD STEEL HIGHWAY BRIDGE FOR RAILWAY CROSSINGS; CAROLINA, CLINCH- 
FIELD & OHIO RY. 


which is sufficient for two carriages to pass without re- 
ducing speed. Less frequented roads are usually given 
a width of 15.5 ft. 

The minute attention given to drainage and other de- 
tails of construction and the extreme care with which the 


roads are maintained are impressive to one accustomed to 
what must be admitted to be the slovenliness of American 
practice in these particulars. The side ditches are gener- 
ally 5 ft. wide at the top, about 20 ins. in depth and 20 
ins. wide at the bottom, and are usually protected by 
parapets 20 to 24 ins. in height, constructed of earth, sod 
or masonry. 

Tree planting is made a prominent feature of the 
French highways, and it is said that 42%, or nearly half, 
of the national roads are so planted, although this prac- 
tice does not prevail to such an extent on roads of other 
classes, as their width is not sufficient to permit it. 

The French highway system has been an evolution. The 
work of construction and maintenance is entirely under 
the control of the Engineers of Bridges and Roads, a 
thoroughly trained corps of technical men constituting 
what is probably the greatest. engineering organization 
in the world. All of the roads in commune, department 
or city are under their jurisdiction. There is no conflict- 
ing authority, no diversity of policy or method in con- 
tiguous departments or communes. The results have 
been so striking that the nationalization of highway 
work has lately been advocated in Great Britain. This 
policy is in marked contrast to that prevailing in this 
country, and especially in the City of New York, where 
in five boroughs there are five distinct highway bureaus 
entirely independent of each other, each one of which 
has its own organization, its own methods of administra- 
tion and its own standards of work. The French system 
of nationalization might not be adapted to the conditions 
existing in this country, but that system has resulted in 
France in the best built and perhaps the most thoroughly 
maintained highways in the world, while in this city 
there is palpable waste of energy, material and money, 
and the results are by common consent unsatisfactory. 

Some differences of opinion appear to have lately devel- 
oped among the French as to the wisdom of the old 
policy of constant repairs, or the “stitch in time’’ 
method. As a substitute for this it has been proposed 
that the roads be resurfaced when required, and that 
they then be left alone until general resurfacing is again 
needed. This plan will be readily recognized as the one 
which prevails too generally in this country, and, so far 
as I could learn, it is put forward chiefly by members 
of automobile clubs who fancy that it would be desirable 
to get rid of the road workman with his cart and tools 
and a:y other of the inconveniences of repair work, so 
that. for a time at least, there would be nothing to in- 
terfere with the unobstructed use of the highways and 
the hich speed of automobiles. 


Few, \f any, of the French engineers appear disposed 
‘of -> this change from the method which has pre- 
vail ‘or many years. It has been estimated that the 
‘ater | which would elapse between such periodic resur- 
faci: s been reduced fully one-half by the automobile. 

Th nner in which the high-speed motor cars dam- 
age | ‘oad surface was discussed in a number of the 
on omitted to the Congress. Much has been said 


suction of the broad rubber tires of motor cars 
‘raw: from the roadbed the binding material upon 


dust or binding material is not so much sucked out of 
the roadway by the rubber tires as it is ground out and 
thrown into the air by the driving wheels. The observa- 
tion of a fast-moving car will show that this is the case. 
The dust raised by the forward wheels is slight and 
almost inappreciable on a road in good condition, while 
that raised by the rear wheels is very noticeable. This 
fact is brought out by the report presented by Mr. L. 
W. Page, Director of the United States Office of Public 
Roads, who was Chairman of the American Delegation to 
the Congress. It is also emphasized in the report of 
Professor Petot, of the Faculty of Sciences at Lille, who 
says: 

The reactions of wheels which are drawn may be ne- 
glected, but those of driving wheels may be very high. 
As the conditions of the surface layer of the ground to 
which these reactions are applied are unfavorable for re- 
sisting them, they are the main cause of wear and tear 
on roads traveled by automobiles. Hence it should be 
sought to give tangential cohesion and elasticity to the 
top surface of the roadway by a proper choice and ar- 
rangement of the materials of which it is made. 

The recent deterioration of the surface of the high- 
ways of France is very noticeable, and M. Renardier 
estimates that fully 1,250 miles of these roads show a 


fase 


1906 the cost per mile of maintaining the English mac 
adam roads has increased 30.9% in the case of rural 
main roads and 9.4% in the case of urban main roads. 
Statistical data relative to the main roads in Nottingham 
County, England, show that while the increase in the 
annual cost of maintaining the highways from 1895 to 
1900 was 4.7%, the increase in the annual cost between 
1900 and 1905 was 19.5%. That the latter five-year pe- 
riod was coincident with the first general use of motor 
cars is certainly more than a coincidence. Another pa- 
per presented to the Congress showed that within five 
years the annual cost of maintenance of the rural main 
roacs of England and Wales had increased 20%, while 
during the same period the cost of maintaining roads of 
the same description in the seven counties nearest to 
London showed an average increase of nearly 38%, and 
for the year ending March, 1907, the increase in the 
same seven counties was nearly 48% over that obtaining 
in 1901. Still another delegate to the Congress estimated 
the rise in the annual cost of maintaining the main 
roads of all of England and Wales during the past six 
years to be 21%. 

In this country accurate data concerning the life of 
roads and their constituent materials and the cost of re- 
pairs and maintenance have not been as intelligently 
kept as in Europe, but that this problem of the effect of 
the motor car upon our highways has forced itself upon 
those responsible for our roads is quite apparent The 
State Engineer of New York in his last report suggests 
that “if the high-speed machines are to be allowed upon 
our highways, they should be taxed in proportion to the 
maximum speed of which they are capable.”" He has 
also insisted that before any speed trials or road races 
by automobiles are held upon any of the highways under 
the control of the State, there shall be deposited in his 
office a very substantial sum in each case, which shall 
constitute a guarantee fund from which shall be paid 
the expense of repairing the damage caused by such 
races. 

it is needless to give further testimony as to the extent 
of the damage now being done and the necessity for se- 
rious consideration of the problem which is presented, 
and of devising some method of solution. 


Roads, Automobiles and Dust. 

The development of a system of good roads has always 
been a slow process. The Romans alone among the na- 
tions of the earth appear to have appreciated the potent 
influence of the highway upon civilization and com- 
merce, and they planned and built their roads to stimu- 
late the development of the country. Other nations have 
deferred their road building until the demands of traffic 
and the necessity for easy communication compelled it. 
During the last generation great progess has been made, 
and half a decade ago all progressive countries had not 
only paved their city streets with substantial, smooth 
and sanitary pavements, but had created systems of 
interurban roads in rural districts which were fairly 
smooth and relatively free from mud and dust, and upon 
which travel was comfortable and reasonably rapid with 
horse-drawn vehicles. Then came the motor car, and in 
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marked injurious effect resulting from automobile travel, 
this mileage being almost entirely on the national roads, 
which are those most frequented by automobiles. 

Great Britain. 

While the roads of Great Britain are excellent, the sys- 
tem is not as complete as that of France. The roads 
have not been classified, and there is not the same uni- 
form system of construction and maintenance. The dam- 
age caused to these highways by the automobile is quite 
as evident as in France, and the figures presented to 
the Congress showing the extent of this damage are quite 
as impressive. Mr. G. Montague Harris, secretary to the 
County’ Councils’ Association, estimates that from 1896 to 


a very few years conditions have changed to such an ex- 
tent that the problem of maintaining the highways fre- 
quented by these vehicles is commanding universal at- 
tention. The cloud of dust raised by the motor car tells 
its own story. It means not only great discomfort for 
others using the road and those dwelling in its vicinity, 
but the very life of the structure is being taken from it. 
It is said that in a district near the city of New York 
well known for its excellent highways and in favor with 
the business and professional men of New York as a 
place of summer residence, it was formerly possible to 
live in entire comfort in a dwelling within a hundred 
feet or less of a public highway. 





Since the advent of 
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the motor car the dust nuisance along these highways 
has become so serious that, to insure comfort, dwellings 
must be placed three or four hundred feet from the high- 
ways, necessitating the purchase of much more extensive 
grounds. The problem is not a fad or a fancy, but an 
acute condition which must be met. 

How can the conditions which have been outlined be 
improved? Three solutions suggest themselves : 


(1.) The speed of motor cars can be controlled by rig- 
idly enforced police regulations, so that their effect upon 
the road will be no more destructive than that of the 
former horse-drawn vehicle. 

(2.) The motor traffic could be segregated and confined 
to roads built especially for it, and so constructed as to 
be dustless and unaffected by the rubber-tired driving 
wheels and high speeds. 

(3.) The roads could be gradually reconstructed with a 
binding material which will be proof against the disin- 
tegrating forces exerted upon them by motor cars run- 
ning at high speed, and pending such reconstruction the 
roads could be so treated as to abate, if not entirely 
eliminate, the present nuisance. 

The first plan is undoubtedly impracticable. To effec- 
tually police our suburban and country roads and prevent 
running at high speed would require an army of men, 
would involve enormous expense and would reduce the 
motor car, one of the most useful and remarkable me- 
chanical developments of recent years, to a useless toy, 
if not an absurdity. It would be a confession of failure 
to cope with the problem and would be a long step back- 
ward, and may be dismissed without further comment. 

The second plan, the segregation of motor traffic upon 
roads especially designed for it, might be possible, but 
would involve either a restriction of such traffic to very 
few roads, or a duplication of the present highway sys- 
tem at enormous expense. This expense, it might be 
claimed; should be imposed upon those using motor cars, 
either by tax or toll, as in the case of the motor park- 
way on Long Island, a section of which has been com- 
pleted and upon which were held the last Vanderbilt cup 
races. This would mean that the cost of motoring would 
be so greatly increased as to be beyond the reach of any 
but the very wealthy. It would also be asked why, if the 
roads can be built to withstand this kind of traffic, the 
method should not be applied to our existing highways. 
Special motor roads will therefore be built, if at all, by 
private initiative, and at private expense, as is the case 
with the one referred to on Long Island, and will be used 
only for high speeding, which would be entirely incon- 
sistent with public safety on the highways. Such a plan 
cannot be considered as a solution of the problem. 

The third method, then, remains for serious considera- 
tion, and it is the one which was favored in nearly all 
of the reports presented to the Congress which dealt with 
the question of construction. 

It must be conceded that grit or stone dust of the 
same kind as that of which the road is built, sand, sandy 
loam and mixtures of sand and clay, are not suitable as 
binding material for roads, which are freely used by 
motor cars. As stated by M. Mauhieu, Engineer of 
Bridges and Roads, of Paris: 

Only a perfectly homogeneous roadway, of which all 
the fine surface materials are protected against being 
seattered, is able to stand the passage of the extra rapid 
vehicles in use today. 

Either the roadbed must be so hard and dense as to be 
unaffected by the traffic or a more viscous and elastic 
binding material must be used. It is quite generally be- 
lieved that some form of bitumen is best adapted to this 
purpose. Many different kinds and grades are available 
—asphalt, tar, pitch and oil, and there are patented mix- 
tures as to the efficacy of which extravagant claims are 
made, and patented devices for their application. The 
bituminous material may be used in various ways, but 
there are four general methods: 


(1.) Coating the surface to form, temporarily at least, 
a waterproof and dustless road. 

(2.) The penetration method, by which the bituminous 
matter is forced down into the broken stone, and sand 
or screenings are used to take up the excess of bitumen. 

(3.) The interposition of bituminous mixture between 
the bottom course of stone (in many cases the existing 
road) and the top course, or new wearing surface, and 
the forcing of the upper course into the mixture, addi- 
tional material being added to the surface to completely 
fill the interstices between the stones, while sand or 
screenings are applied to take up any excess upon the 
surface. 

(4.) The mixing method, under which the stone which 
is to form the wearing surface is thoroughly coated with 
the hot bituminous cement, with a proper amount of 
screenings and other fine material added to reduce the 
voids, the mixture being spread upon the road while hot, 
after which it is thoroughly rolled, as in the case of the 
ordinary asphalt pavement of bituminous macadam of 
the American type, the surface again being coated with 
sand or screenings, as in the other cases. 

The first method, that of surface coating, can be con- 
sidered temporary or palliative only. The material most 
commonly used is tar or oil, the latter being frequently 
applied as an emulsion. 

The result of oil sprinkling on the parkways of Boston 


is given in a report presented to the Congress by Mr. 
John A. Pettigrew, Superintendent of Parks. The first 
application of the season is an emulsion containing about 
16% of oil. Renewals, which are made in from 10 to 25 
days, according to location and volume of traffic, contain 
from 8 to 10% of oil. The cost of this treatment is said 
to be less than that of water sprinkling by more than 
45%. An oil emulsion quite similar to that used on the 
Boston parkways has recently been tried on the park 
roads in the Borough of Manhattan, but there are no 
data at hand to determine the cost as compared with 
water sprinkling. Surface applications of tar have been 
quite suceessful, and the material is applied either by 
sprinkling or painting. Oil sprinkling is frequently ap- 
plied to soft roads; tar is successfully used only on hard 
macadam. 

The proper method of applying tar to the surface 
of existing roads is given in a report presented 
by Coloned Charles S. Bromwell, Superintendent of Pub- 
lic Buildings and Grounds, Washington, D. C., and one 
of the delegates to the Congress, as follows: 

Before applying the tar the macadam must be brought 
to grade and filled with fine screenings, rolled and sub- 
jected to traffic until firm, The mechanical bond of the 
macadam must be as perfect as possible, and no reliance 
should be placed on the tar to do the binding. Crude 
tars must not be used, as they contain ammonia and 
other objectionable substances. It is best to use one or 
more of the prepared tar products, which fulfill the 
physical and chemical requirements. The work should 
be done only in warm, dry weather. The macadam 
should be swept clean, and, if necessary, brushed with 
wire brooms, and the surface must be perfectly dry to 
a depth of at least one inch before applying the tar. 
The tar should be applied hot, at a temperature of about 
200° F., aHowed to percolate several hours, and then 
covered with sand or fine stone screenings. Several 
hours after the screenings have been spread it (the road] 
should be rolled and additional’ screenings put on, if the 
tar squeezes up through them. Traffic should be kept 
from the road for several days after the rolling in order 


to give the tar an opportunity to penetrate and become 
cool. 


It is generally conceded that tar can only be success- 
fully applied in fair and warm weather and when th» 
surface of the road is entirely dry. The cost of tar 
painting, or surface treatment, is estimated at about one- 
half that of tar macadam laid by the mixing method 
hereafter described. This method of surface application 
is much in vogue at the present time on the highways 
in the vicinity of Paris, and even on some of the prin- 
cipal thoroughfares of the city itself. Some apparently 
excellent results have been obtained in this way, notably 
on the Avenue du Bois de Boulogne, a much traveled 
street, where the macadam pavement when seen by the 
writer had almost the appearance of asphalt. Tar 
sprinkling or painting has many enthusiastic advocates 
in France, who make the most extravagant claims as to 
the efficacy of this treatment as a complete solution of 
the dust problem. 

Mr. Clifford Richardson, one of the delegates of the 
Federal Government to the Congress, while recognizing 
the great temporary benefit of surface applications, con- 
cludes that attempts to save wornout roads in this way 
are doomed to failure. He believes that a dustless road 
ean only be secured by the substitution of a bituminous 
concrete for the old type of macadam, and that in con- 
structing such a surface asphalt will give more satisfac- 
tory results than can be secured by the use of tar. 

The second, or penetration, method consists of forcing 
the bituminous cement into the surface of existing or 
new macadam roads. If applied to an existing road the 
surface is first loosened, after which the hot tar or 
other bituminous matter is spread over the loosened 
stones, with the addition of a certain amount of screen- 
ings or other fine material, and the surface is then thor- 
oughly rolled. The use of this method on new roads is 
described by Mr. Walter W. Crosby, Chief Engineer of 
the Maryland Road Commission, and one of the delegates 
to the Congress, as follows: 

The best method yet devised seems to be that of nearly 
completing the macadam as if no tar were to be used, 
and then, instead of finally ‘“‘flushing’’ (i. e, of filling 
the smallest voids with the finest sizes of stone by the 
aid of water), to saturate as nearly as possible the mass 
with refined tar heated to sufficient fluidity for penetra- 
tion. Provided the irreducible interstices between the 
larger stones are filled with the smaller sizes down 
to the “flour,” but the flushing in of the ‘‘flour’’ has not 
proceeded to that point where the mass would be imper- 
vious to penetration by the tar, the results will be prac- 
tically perfect. Successive applications of tar may be 
required, and some objection may be raised to the time 
required for this process. It would seem, however, that 
in view of the at least theoretically better results to 
be secured in this way, and of the fact that no sacrifice 
in economy of materials nor of any of the principles 
underlying the construction of macadam is involved, that 
some extra length of time in the process might be justi- 
fied. It is entirely possible that, in the investigations 
regarding the bituminous cement to be used, a vehicle 
for carrying it swiftly into its place in the stone aggre- 
gate may be found so that this objection will be met, 
or at least reduced to the minimum. 

The third method, or the interposition of the bitumin- 
ous mixture between the bottom and top courses, is best 
typified by what is known as the Gladwell system, and 
was described by Mr. Gladwell himself, Engineer and 
Surveyor to the Eton Rural District, England, in a paper 
presented to the Congress. After the foundation course, 
which is frequently the surface of an old road, has been 
brushed clean, a binding material composed of a bitu- 
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ee, 
minous cement mixed in proper proporti: + 
ings or chippings of fine, clean granite, ss ——— 
or other hard stone is spread upon th: ; a 
this binding material is placed a layer of a Aaa a 
stone, with no special preparation excep; Pid. 
ing and the elimination of dust and sma eit 
small amount of this binding materia) Bevel, 


spread and brushed into the surface int. 
surface is rolled until the mass is fair), 
dressing of hot, bituminous cement in th WA. 
about one quart to each square yard is 4 eee 
surface, after which it is sprinkled with « oa 
or screenings, of the same character as th: 
scribed as forming the binding material, » . 
is then thoroughly rolled. The cost of th lace 
given by the County Surveyor of Fife, Sc : 
8 to 12 cts. per sq. yd. more than that of 
adam. 

The fourth, or mixing, method is perh 
pensive than those already described, but 
that this method will be more likely than 
yet mentioned to result in a road which | 
and inherently dustless. What is known 
pavement is of this type, but in Bitulithi: 
is taken to grade the mineral matter as to 
to produce a wearing surface of great de: 
cost of the pavement is too great to permit 
rural highways. 

There has been laid in the Borough of Ric! 
ited amount of what:is called asphalt macada; 
the mixing method has also been followed, 
sults appear to be excellent. 

The State Board of Public Roads of Rhode |sland py 
built some miles of this type of highway [mi 
employed] with most satisfactory results. The methods 
used are given in a paper read [in 1908) before ty 
American Society of Civil Engineers by Mr. A. 4 
Blanchard, who is in immediate charge of 











S work 
The roads have been examined by the writer and were 
found to be in almost perfect condition and entirely free 
from dust. A number of these roads were built under 
contracts let for ordinary macadam, the State Roard 
having agreed with the contractor to adopt the ney 
method of construction, the contractor crediting th 
Board with the value of work not required, the Board 
furnishing the bituminous cement, and the extra work 
being paid fof at cost plus 15%. The cost of tar mac- 
adam constructed by the mixing method was 12 cts. per 
sq. yd. greater than the contract price for ordinary mac- 
adam. The cost of a similar macadam in which the 
bituminous cement was composed of one-half tar and 
one-half asphalt was 13.3% greater than that of ordinary 
macadam, while the resulting road was especially satis- 
factory. A similar construction, in which tarvia was 
used as the bituminous cement, exceeded in cost the ordi- 
nary macadam by 15.1 cts. per sq. yd. This slight dif- 
ference in cost was undoubtedly due to excellent manage- 
ment and careful oversight, and similar resulis would 


not be obtained except under equally careful supervision 
but it has been demonstrated that at an increased cost 
within the reach of any community it is possible to se- 
cure a dustless road incomparably better adapted than is 
ordinary macadam to motor car traffic. Meanwhile it 
has been shown to be possible to overcome in a large de- 
gree the present dust nuisance by surface treatment con- 
sisting of the application of a binding material. This 
binder may be temporary only in its effects, such as light 
oils, tars and emulsions and solutions of various salts. 
having marked affinity for water, thereby keeping the 
road surface in a moist condition. The results obtained 
on the Boston parkways by the use of oil emulsions have 
already been noted. The binder may be of a more per- 
manent character, such as heavy oils, tars and liquid 
asphalts, one application of which will, under moderate 
traffic, prevent the formation of dust to any great extent 
for an entire season. Such treatment shou!d not be 
applied in a haphazard way, but should be the subject of 
careful investigation to determine the material and 
method of application best suited to the existing condi- 
tion. An excellent paper upon this subject by Mr. Pre- 
vost Hubbard, Assistant Chemist, Office of Public Roads, 
has recently been issued by the United States Department 
of Agriculture as Bulletin No. 34 of the Public Roads 
Bureau. In it the author says: 


It is undoubtedly true that thousands of do'lars are 
wasted annually in a repetition of experime: which 
have time and again proved costly mistakes. n the 
other hand, experiments which have given goo! results 
in some places have also proved failures when tried in 
different locations. It is necessary, therefore, ot ony 
that the experience of others be considered, |"! 2 
some thought be given to the probable effec: of loca 
conditions upon the results which have in ge" ral been 
obtained. * * * Differences in composition «91 phys! 
cal qualities (of the materials used) will of!” am 
the fact that under otherwise similar conditi 1s bd 


good and bad results have been obtained. Dis ~“pancies 
in results, however, are often obtained un’ varying 
conditions when the same material is employe in ect 
case. 

The highway system of France was ?° fy @& 
scribed as a preliminary to the discussion of '° effect 
of motor cars upon roads. Tt will not be out ©! place at 
this point to refer ‘briefly to the highway = «tems o 
other countries and the methods of their adm!:'stration. 
Valuable information upon this subject is cont: .ed in * 
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epared for the Congress by Mr. W. Rees Jeff- 
ynorable Secretary of the Roads Improvement 
vn of Great Britain, and much of the data given 
‘ taken from this report. 
H. way Administration in Various Countries. 
\ND AND WALES.—The country roads are di- 
o main roads and district roads, but the reason 
classification with respect to any particular road 
always apparent. Prior to 1888 one-half the cost 
roads was borne by the State, but since that 
" _yere have been no fixed contributions by the gen- 
vernment, and the burden now falls upon the va- 
ounties and districts, and the demands made upon 
vre in many cases out of proportion to their re- 
The methods of administration in England are 
ked contrast to those in France. In the latter 
y there is a high degree of centralization, while in 


é dj and Wales there are nearly 1,900 separate 
poaras and councils having jurisdiction over road main- 
tenance. It is said that within fifteen miles of Charing 
( . London, there are ninety local road authorities 
acting independently of each other, and that a main road 
in twenty miles may pass through territory controlled by 
ten different highway authorities. Concerted action under 


such circumstances is manifestly impossible, and while 
during the last eighty years London and its traffic have 
increased a hundred fold, it is said that within that 
period no new main road has been built leading out of 
the city. There is no uniform organization for the car- 
rying out of improvements. The labor is poorly paid, 
and in some of the rural districts employment on the 
highways is considered the last resort before the work- 
house. Two years ago there were nearly 150,000 miles 
of roads in England and Wales, and the total annual 
expenditure for highway purposes, including installments 
on debt and interest, was nearly $78,000,000, but how 
much of this was expended on maintenance and how 
much on construction, is not clear. The organization and 
methods followed in the rest of Great Britain are so 
similar to those of England and Wales as to require no 
separate comment. 

BELGIUM.—There are three grades of highways, 
known as state roads, provincial roads and conceded 
roads, all of which censtitute a system of high roads 
called “La Grande Voirie,” which are under the control 
of the Minister of Public Works, while the remaining 
roads are under the jurisdiction of the districts which 
they serve. The state roads constitute nearly 80% of 
the main roads of the kingdom, and the expense of con- 
struction and maintenance of them is borne by the State. 
The system of administration is highly centralized, as in 
France, and the work is entrusted to the “Corps des 
Ponts et Chaussees,” a bureau of which is located in 
each of the nine provinces. 

HOLLAND.—A Department of Roads exercises jur- 
isdiction and control over the main highways. These 
are divided into three classes: imperial roads, made and 
maintained by the State; provincial roads, maintained 
by provincia] taxation, although the State b-ars about 
one-third of the cost of new construction; and municipal 
roads, which are built and kept up by local authorities. 

GERMANY.—The imperial government exercises little 
or no control over the highways and does not contribute 
to their expense. The roads are under the jurisdiction of 
the different states or kingdoms, although in Prussia the 
control is generally devolved upon provincial corpora- 
tions, but the State contributes nearly $5,000,000 an- 
nually for the maintenance of the main roads. For the 
five years from 1900 to 1905 the average amount expended 
for construction and maintenance of highways in Prussia 
was about $8,500,000. 

The road policy differs in the different states or king- 
doms; for instance, in Saxony the government tries to 
have each locality pay for its own roads, although in 
exceptional cases the State will pay a large part and in 
some cases all of the cost of a new road for through 
traffic if the locality will furnish the land required. The 
burden of maintenance falls upon the district. In Baden 
the State pays four-sixths, the commune one-sixth, and 
the district the remaining sixth of the cost of building a 
main road, while the expense of its subsequent up-keep 
is met one-half by the State, one-fourth by the com- 
mune, and one-fourth by the district. The communal 
roads are built and kept in repair by the commune, and 
disputes as to the duty of a commune in this respect are 
settled by the courts. 

AUSTRIA.—Highways are divided into state, provin- 
ial, district and municipal, or parish, roads. The ad- 
ministration is vested in and the expense imposed upon 
the State or the political division indicated by the above 
classification. There are in the road system of Austria, 
not including Hungary, some 71,500 miles of roads, of 
which 9,900 miles are state roads, 2,100 provincial, 
‘7,000 district, and 22,500 municipal, or parish. The 
annual cost to the imperial government of keeping up the 
State roads in lower Austria is said to average about 
‘130 per mile, 

SWITZERLAND.—This country has an excellent high- 

‘y system and a very efficient and economical adminis- 

‘ton, although entirely decentralized. The federal 
vernment assumes no duties and bears no part of the 
burden except that a contribution is made for certain 


roads which are considered international in character. 
The government can remonstrate with the authorities of 
a canton if they neglect their roads and can withhold 
contributions “which might be made to that canton for 
international roads. The work generally is in charge of 
competent officials and well trained engineers. The lim- 
ited authority of the central government is believed to 
impair the efficiency of the highway work. 

ITALY.—The highways are classified in the same man- 
ner as in most other continental countries. The national 
roads are under the direction of a Department of Bridges 
and Roads and of the Corps of Royal Engineers attached 
to the Ministry of Public Works. Admission to this 
Engineer Corps is through competitive examination. The 
portions of national or provincial roads within the limits 
of cities or villages are maintained by the locality, but 
the central government or province pays to the local 
authority sums representing the cost of maintaining an 
equal length of road within the limits of the town. In 
1904 the total expense of maintenance alone on Italian 
roads is said to have been $8,500,000. 

SPAIN.—The roads are divided into first, second and 
third class, which are, respectively, built and main- 
tained by the State, province or municipality. All plans 
of projected roads, after approval by the local authori- 
ties, are forwarded to the Minister of the Interior, who 
determines the class to which they shall be assigned. 
The Spanish road system consisted in 1905 of about 
23,800 miles, and the total expenditure for construction 
and maintenance during that year was about $7,400,000. 

Further data upon this subject is available, but it 
seems unnecessary to include it in this report. The sys- 
tem commonly in use is characterized by centralization 
of authority and responsibility, and, generally speaking, 
the greater the degree of centralization the more satis- 
factory the results, although Switzerland appears to be a 
conspicuous exception to this rule. 

In Australia and Canada the system so familiar in this 
country prevails; that is, everything is left to the local 
authorities, the central government exercising no author- 
ity or control. In the United States the Department of 
Agriculture has established an Office of Public Roads, but 
its functions are chiefly educational and it might be 
called an intelligence office for the dissemination of in- 
formation concerning highways. This office has a tech- 
nical staff whose duty it is to build experimental roads 
and to direct road operations in communities where there 
is no proper organization for this purpose and where 
good roads are considered a valuable object lesson. 


Pavements. 

While the highways of the macadam type and the effect 
of the modern motor car upon them were the questions 
most discussed at the Congress, the general subject of 
city pavements was also considered and was the subject 
of a number of reports, and the observations which the 
writer was enabled to make are of at least equal interest 
to the City of New York. That the automobile has little, 
if any, effect upon the permanent city pavement was the 
general opinion of those who contributed to the papers 
and discussions. As stated by M. Mauhieu: 

On paved roadways the action of swift cars seems to 
have no effect on the wear of materials, and it is evi- 
denced only by the production of a little dust. 

One contributor, however, maintained that pavements of 
every description were seriously damaged by motor cars. 

PARIS.—A brief description of the pavements of the 
city of Paris, the materials used, the character of their 
maintenance, and the cost of the service may be of in- 
terest. 

On Jan. 1, 1908, the area of the different kinds of pave- 
ments in the city was as follows: 


$4; yds. 
NR i ah hawk Kane ds « (tinea 6,726,100 
MN 5 us ch-ccdtebacecedhod + 1,399,500 
NE a CAN: KeekS doc kiin ethos 495,200 

TW hia di nccbdawecckesees 11,085,700 


The large area of stone pavements and the small 
amount of asphalt is surprising. The principal streets 
and boulevards are now paved with wood, which seems to 
be the popular pavement of the day in Paris. While the 
first asphalt to be laid upon a street in Paris was put 
down in 1855, the area of this kind of pavement had in 
twenty years from that date reached out 310,314 sq. yds., 
and it was only 495,200 sq. yds. at the beginning of the 
present year. The increase in the area of asphalt pave- 
ment has been but 60% in the past 33 years. During the 
last twelve years the increase was but 12%, and during 
the preceding 12-yr. period 20%. In striking contrast 
has been the development of wood pavement. Early at- 
.tempts to use this material resulted in failure, but in 
1881, with a new process of treatment, success was at- 
tained and so popular did this type of pavement become 
that af the beginning of the year 1908 the area of wood 
pavements in Paris had reached nearly 2,500,000 sq. yds. 

The asphalt pavements are of the type known in Amer- 
ica as rock asphalt, and though the kind of asphalt pave- 
ment in general use in this country was tried in Paris 
in 1900 with very satisfactory results, it has not come 
into general use. The eost of these pavements in Paris 
is from $2.87 to $3.12 per sq. yd., including a concrete 
foundation about 6 ins. in thickness. The contracts in- 


clude no guarantee for current maintenance, the annual 
expense of which is very little, while the total estimated 
annual cost, including cleaning and a renewal of the 
asphalt surface, in about twelve years appears to be ap- 
proximately 33 cts. per sq. yd. 

The wood pavements are made for the most part of 
native pine from the Landes, a department of southwest 
ern France, though some Baltic or other northern fir is 
used. The French engineers maintain that very hard 
native or foreign woods crush the foundation and give 
unsatisfactory results, and this conclusion appears to 
have been reached after a long investigation and consid- 
erable discussion as to the merits and availability of 
exotic woods of various kinds. 

The paving blocks are made and creosoted at a plant 
owned by the city of Paris, which is said to be the 
largest of its kind in the world. The joints between the 
blocks are usually filled with cement grout. The cost of 
wood pavements is slightly less than those of asphalt, 
being from $2.70 to $3 per sq. yd., with a 6-in. concrete 
foundation. The cost of current maintenance is about 
5 cts. per sq. yd. annually, while the total estimated cost 
of wood pavements, including cleaning at 12% cts. and 
a renewal of the surface at the expiration of nine years, 
is given as 39 cts. per sq. yd. 

Contracts call for no guarantee except to make good 
any defective workmanship during the first year, but this 
does not apply to defects in the blocks themselves. The 
life of a wood pavement in Paris vartes from six to ten 
years, with an average of nine years. Where there is 
practically no traffic it will last for fifteen years, when 
it will rot and renewal becomes necessary. When the 
upper surface of the blocks becomes worn and uneven, 
they are taken up, the worn surface is trimmed off on 
the street by special gasolene or electrically driven ma 
chines, and the blocks are relaid with the trimmed sur- 
face down. 

Fully 60% of the roadway pavements of Paris are of 
stone, a large proportion of them being sandstone. Pav- 
ing blocks are purchased from the contractors or are 
quarried and made by the city. A large quarry, located 
in the forest of Marechaux, is extensively worked. The 
land upon which it is located belongs to the State, the 
city being the tenant and having developed the quarry. 

The average cost of maintaining the stone pavements 
is given as 12 cts. per sq. yd. per annum, but this also 
undoubtedly includes not only actual repairs and mainte- 
nance, but an allowance for renewal, although there are 
no data at hand as to the frequency of such renewals. It 
does not, however, appear to include cleaning 

The area of macadam in Paris is decreasing, but is still 
considerable, amounting to nearly 1,400,000 sq. yds., of 
which about 430,000 sq. yds. are ‘“‘tarred macadam,” a 
small proportion of which was laid by the mixing 
method, but most of it is the result of surface treat- 
ment. In many quite important streets the central por- 
tion of the roadway is paved with macadam, while the 
sides are of stone block. The cost of maintaining mac- 
adam is said to be 38 cts. per sq. yd. annually, but this 
apparently includes not only cleaning and sprinkling, but 
the necessary periodic renewals of the surface. 

The total expense of maintaining the public highways 
within the city in 1907 was about $2,425,000, while the 
cost of cleaning and sprinkling, not including macadam, 
was about $1,670,000. 

The conspicuous feature of highway administration in 
the French capital is the constant investigation and ex- 
periment which is being carried on by trained experts. 
Analytical investigation of the composition of pavements, 
instituted by M. Buffet, Engineer of Roads and Bridges, 
in 1868, has developed into the present municipal labora- 
tory, which has constantly extended the field of its tests 
and studies until today it is undoubtedly the finest in 
existence. Apparatus for testing resistance of paving 
materials to wear by friction was installed in 1868, and 
in 1873 there was added a machine for testing the resist- 
ance to abrasion of stone used in macadam roads. A spe- 
cial drilling machine is in use for testing the thickness 


and the degree of compression of asphalt pavements. ° 


This machine makes a round hole only 1% ins. in diam- 
eter, which is simply and effectively refilled without mu- 
tilation of the pavement. Reference has already been 
made to the wood treating plant maintained by the city. 
Constant experiments are in progress to determine the 
life of this material and the forces which contribute to 
its destruction. In order that these problems may be 
most effectively studied, the laboratory makes use of an 
artificial “rotter,”” by means of which the action of these 
forces and elements can be intensified and their effects 
studied. In Paris, as elsewhere, the difficulty of main- 
taining pavements on streets containing burface railway 
tracks has been apparent, and there has been in use 
since 1905 a device for testing the flexure of rails under 
the traffic of the cars which they are designed to accom- 
modate and that of vehicles which follow them. Appli- 
ances for spriakling and cleaning the pavements have 
received much attention. This work is considered a part 
of street maintenance, although in the case of pavements 
other than macadam this expense is kept separately, as 
already indicated. 

In cleaning and sprinkling smooth pavements, mechan- 
ical appliances are used wherever possible. A horse- 
drawn rubber sweeping machine consists of a rotary 
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broom sweeper, behind which are segments of rubber, 
the blades being parallel with the cylindrical broom and 
overlapping slightly, the effective length being equal to 
that of the broom. This machine is used after liberal 
sprinkling of the pavement or after rains. An automo- 
mile sweeper, with an 8 to 10-HP. motor, making 1,200 
r. p. m. and equipped with electric lights, is now being 
tried out in one of the sections, while automobiles have 
been substituted for horses in hauling some of the rub- 
ber sweepers above described. A steam sprinkler oper- 
ated by engines of 30 HP. is now in use, as is also an 
automobile sprinkling-sweeper operated by a motor of 
from 15 to 17 HP. The amount of sprinkling which is 
done appears excessive, and the pavements, while nearly 
always free from dust, are almost never dry. Sand is 
liberally uged to prevent slipping, and the resulting sur- 
face is not pleasant. This excessive use of water may 
explain the short life of the wood pavements, which, 
as already stated, is from six to ten years. 

The amounts expended upon the maintenance of the 
pavements of Paris may appear large, but it must be 
remembered that the figures include entire renewals of 
the surface when necessary, and there is no information 
available to determine the annual cost of ordinary re- 
pairs which might be compared with the expense of such 
work in this city. This emphasizes the danger of draw- 
ing conclusions from figures given in the reports of dif- 
ferent cities or even those made by the different bor- 
oughs of this city. Data can be secured from published 
and apparently authoritative statements issued by differ- 
ent American cities which will appear to justify almost 
any statement or theory which may be advanced. 

It is probable that the actual expense of maintaining 
the pavements of Paris is somewhat less than the 
amount expended by the City of New York if the cost 
of renewals were included in both cases, but that the 
work is more thoroughly done in Paris and other Euro- 
pean cities will scarcely be disputed. 

The area of pavements in this city, including all 
boroughs, as reported at the beginning of the present 
year, compared with those of Paris, is as follows: 

New York. Paris. 


8,380,800 6,726,100 
287,800 2,464,900 


Stone, square yards............. 
Wood, square yards.. 








Aspbalt, square yards.. ane 13,901,500 495,200 
Macadam, square yards........ 9,684,500 1,399,500 
Total square yards.......... 32,254,600 11,085,700 


NEW YORK CITY.—The vastly greater area of pave- 
ments to be cared for in this city is surprising. If, in- 
stead of paying for repaving from the proceeds of the 
sale of bonds running for a term of years far exceeding 
the life of the pavement, as is our present practice, the 
entire cost of maintenance, including renewals, were in- 
cluded in the annual budget, the increase in the present 
tax burden would be considerable. The aggregate ap- 
propriations for repairs to and maintenance of pavements 
for all boroughs for the year 1908 was $2,966,376.50. 
The amount of corporate stock authorized for repaving 
was $3,000,000, which is less than usual, and the ex- 
pense of street cleaning for the current year, exclusive 
of final disposition, appears to have been about $4,411,000, 
a total of about $10,380,000, for maintenance, cleaning 
and renewals. For a pavement area, approximately 
one-third as great, Paris expended during the year 1907 
the sum of $4,095,000. On a basis of equivalent areas 
the expenditures of, New York for the care of its streets 
are, therefore, some 13% less than those of Paris. If 
the allowance for repaving had been $3,800,000, as it was 
in 1907, the cost of the service in New York would have 
been about 6% less than that of Paris in proportion to 
area. Considering the lower cost of labor and the excel- 
lent organization the sums expended by Paris for this 
service are very large, but the French people evidently 
believe that it is worth what it costs. 

OTHER EUROPEAN CITIES.—In Berlin and the Ger- 
man cities generally the pav:ments are very thoroughly 
laid and admirably maintained. Their first cost, even 
with cheaper labor and very efficient organization, is 
about the same as in this country and in some cases 
higher. In Leipzig, for instance, the cost of asphalt pav- 
ing is about $2.50 a sq. yd. for German rock asphalt and 
$3 where the French asphalts are used, both these prices 
including the concrete foundation. 

Edinburgh is conspicuous for its admirable pavements, 
especially those of granite block, which is kept in nearly 
perfect condition both with respect to surface and clean- 
ing. The topography of Edinburgh requires the use of 
many retaining walls and steps, and the thoroughly good 
quality of the masonry and the care with which it is 
maintained impress the most casual observer. 

The London streets carry an enormous traffic, and the 
excellence of the pavements, whether of stone, wood or 
asphalt, is conspicuous. Openings in the pavements are 
rarely seen, as when such openings are made they are 
repaired promptly and skillfully. It is probable that 
the number of pavement op‘nings in European cities is 
far less than in New York, as the use of electric light, 
telephone and other public utilities whose structures oc- 
cupy the streets is much less general than in American 
cities. Wood bleck appears to be the popular pave- 
ment in London, and the manner in which it sustains 


the enormous traffic of such streets as The Strand is 
certainly remarkable. The wood pavement at the 
lower end of this thoroughfare was found to be in ex- 
cellent condition, though it had been in use for more 
than six years. Mr. J. W. Bradley, the City Engineer of 
Westminster, which comprises that part of London where 
the traffic is heaviest, informed me that these blocks 
were 7 ins. deep and were laid upon the best possible 
coner:te foundation. Wood blocks 4 ins. or less in 
depth, as laid on Broadway, in this city, would not be 
used in England under any circumstances. In the West 
Riding of Yorkshire the standard blocks are 6 ins. deep, 
while Mr. Robert Philipps, Consulting Surveyor to the 
Gloucester County Council, in a paper presented to the 
Congress, states that wood blocks. as well as granite 
blocks are generally 9 ins. in depth on a concrete foun- 
dation of 6 ins. Such extreme depth appears to be un- 
necessary, but I am convinced that in this city a serious 
mistake has been made by using wood blocks of too little 
depth. The wood used for paving in England is for the 
most part Baltic fir or other soft wood, little of the Aus- 
tralian or other hard woods being employed. In London 
many of the heavy loads are hauled through the streets 
at night by the use of traction engines or auto trucks. 
The use of traction engines on the rural highways of 
Great Britain is increasing very rapidly. Mr. W. J. 
Taylor, County Surveyor of Hampshire, says that there 
are now about 8,500 such engines in use on the highways 
of England and Wales, or about one to every 1% miles 
of main road. These engines, while slow moving, are 
heavy, and haul wagons with correspondingly heavy 
loads. This kind of traffic has necessitated the provision 
of strong surfaces and foundations, and it has been pre- 
dicted that it will be necessary to build macadam roads 
which are likely to be subjected to exceptionally heavy 
traffic with a substantial concrete foundation. This 
opinion was unqualifiedly expressed by Mr. P. W. Henry, 
of this city, one of the American delegates to the Con- 
gress, in a paper which he presented. 

I was unable to secure information as to the expense 
of maintaining the pavements of London, but their first 
cost appeared to be fully as great as in this country. 
This, as already intimated, appears to be true of Euro- 
pean cities generally, but it must be admitted that the 
work is more thoroughly done. The chief aim appears to 
be to build as well as possible (not that economy is over- 
looked). Economy of administration and management, 
and especially the economy that consists in selecting the 
material best adapted to the results desired, is the rule, 
not the exception, but there is no economy for the mere 
sake of cheapness. A public officer is commended for con- 
ducting thorough investigations to determine the best 
materials and methods. If he can show that he has pro- 
duced a superior and more lasting pavement, and if at 
the same time its cost is not increased, but has been 
possibly reduced, he is entitled to and receives due credit, 
but the chief object in view is the improvement in 
quality, while reduction in first cost is almost consid- 
ered incidental. 


Experts and Efficient General Administration: 
With Local Applications. 

From what has already been said it will be seen that 
the work of constructing the roads and pavements of 
Paris and other European cities is in the hands generally 
of trained experts. The materials and methods of using 
them are the subject of intelligent and painstaking 
investigation, and a careful record is made of the results 
obtained, not only in the laboratory, but on the street. 
Experience gained in one division of public works is 
promptly availed of in others, and new and successful 
methods employed in one city are promptly adopted by 
other municipalities. Nearly all of the European cities 
send some member of their technical staff each year to 
investigate what is being done in other countries and 
cities, in order that they may have the benefit of the 
latest knowledge and the most improved methods. In 
this respect we are far behind them, and for this fact 
the cumbersome organization, or rather a lack of organi- 
zation, in our highway work is largely responsible. 

The Board of Estimate and Apportionment [New York 
City] has lately created two committees, which are to 
report, respectively, upon methods of keeping cost data 
in connection with highway and sewer maintenance. 
These committees will soon submit reports, with recom- 
mendations for the adoption of methods which will at 
least show where and how appropriations are expended, 
and whether they are well used or largely wasted. But 
more than this is required; more careful investigation 
as to the special fitness of materials for the purpose for 
which they are to be used, and standard specifications 
to insure the furnishing of materials of the desired 
quality; a well equipped laboratory to make not only 
the tests named in the specifications, but to conduct ex- 
periments which will lead to the adoption of methods 
and materials better than those in common use, careful 
investigation of the best means of reducing, if not en- 
tirely avoiding, the dust nuisance on our macadam roads, 
and the best and most economical methods of securing 
dustless roads for new construction and resurfacing; a 
thorough reorganization of the force employed by the 
city, so that it shall be better balanced, that each man 


must do a fair day’s work or get out, and - 
amount of work done by each unit in the orga 
may be increased, while the size of the payroll m 
be diminished; the keeping of careful and jn: 
records to indicate the initial cest, the expense o 
tenance and the effective life of all pavement: 
are laid. If these policies could be inaugurated 
hered to the highway work of the city might be py: 
a sound and economical basis. To accomplish th 
sults with a separate Highway Bureau in each | 
and with no cooperation between them, would | 
nigh impossible, and with the duplication of work 
now exists the economies desired could not be eff. 
But what can be done at once? Two of the } 
have laboratories connected with their Highway B 
At least one of the other boroughs sends its sam; 
examination and analysis to outside laboratories. 
one attached to a department or bureau having no 
diction over highway work. So far as I know, n 
the results obtained in any one of these laborato: 
placed at the disposal of the others. Why shou! 
one central laboratory, thoroughly equipped, mak 
the tests, analyses and examinations required by a 
departments? The head of such a testing bureau 
be capable of inaugurating investigations which wo 
of benefit to all departments and officers charg d 
construction or maintenance work, and not content 


self with bare reports upon samples submitted to him. i+ 
would be conversant with what is going on in « r 
cities and countries, and could point out the dire: s 


in which economies could be effected and better r: a 
obtained. For example, in this one question of 
prevention on our macadam roads he should and \ i 
know what treatment had been shown to be 
economical and effective for the special conditions w 
exist. He would prepare suitable specifications for : 
purchase of such material in the quantity needed, w 
advise as to the time and manner of its application, 
keep an intelligent record of the cost and results. 
stead of groping and floundering in the dark, instead « 
mistakes made in one borough or department and : 
peated in another, without knowledge of failures alr 
experienced and perhaps carefully concealed, each y 
officer would have at his disposal the accumulated «x 
perience of all the others. The successes and the failures 
of other departments, other cities, other countries w 
be available for him to follow or avoid. The advantages 
of such a laboratory for examination and research scom 
quite evident. It may be said that results could not »b 
obtained as promptly from a central office as from on 
located in the department which it specially serves, and 
that the very object of its establishment would be d 
feated in that unsuitable material might have been used 
before its defects had been disclosed. Such an ob 
jection does not seem tenable. The few minutes or even 
hours lost in sending samples to a central testing labo- 
ratory would be more than balanced by the better faci'- 
ities for quick work and the presumably more valuable 
results due to standard and uniform practice. 

In my judgment, this would be an excellent beginning 
in carrying out the policies herein briefly outlined, 
it could be made at once. Meanwhile, I believe that th« 
two committees already created by the Board to consider 
cost data in connection with highway and sewer work 
will be able to present a plan which will prepare the 
way for other improvements which have been suggested. 





BOILER-ROOM EFFICIENCY RAISED BY COMPE- 
TITION.—The United States Navy has found that a 
notable econothy in coal consumption may be secured 
by establishing competition between the boiler-room cr ws 
of different vessels. The Chief of the Bureau of Equ!)- 
ment, in his report for 1908, says, in speaking of the 
cruise of war vessels around the world, still io 
progress: 

Early in the cruise the commander-in-chief inaugura‘: | 
a system of atin —— between the various shi; 
The = of recon ceragee ab the desire to excel cau 
keen rivalry between the engineer forces on the dif: 
ent vessels of the fleet, with the result that the men bh‘ 
put forth their best efforts in order to reduce the « 
consumption, and it is gratifying to observe that « 
average total consumption has been reduced 20%, wh 
means a great saving in money to the Government as w. 
as improving the efficiency of the ships. 


+ 
> 


SULPHUR \SLIMINATION IN THE CUPOLA was !: 
vestigated recently by O. Johansen of Brebach, Germa: 
to determine the proportion of sulphur carried away | 
the gases. By the actual analysis of discharge gases | 
found that on the average each cubic meter of «£ 
(measure at freezing-point and standard baromet: 
contained 1 gram of sulphur, i. e., 1 cu. ft. carr! | 
0.000062 Ib. sulphur. With coke of 14%% sulphur, abo'' 
one-half the total sulphur would go off in the gas, le. 
ing only one-half to be absorbed by the iron and s! 
In the same experiment it developed that the slag c: 
ried away only one-third as much sulphur as the ga* 
The cupola on which the tests were made was 39 | 
in diameter and 16 ft. high, ‘he tests are reported 
considerable length in “Stahl und Bisen” of Nov. 
1908. 
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The } "Bridge Crossing the Mississippi 


~ at Clinton, la.; Chicago & North- 
‘ern Ry. 
By F. H. BAINBRIDGE.* 
e important railway bridges crossing 


Pgs ippi River is that of the Chicago & 
Nort rn Ry. between Fulton, Ill., and Clin- 
ois ‘he first bridge at this point was com- 
pleted 1864, and after having its spans 
streng ‘ed and renewed at different times it 
hes superseded by an entirely new struc- 
ture | el with it. This bridge is now com- 
pleted 1 the exception of the draw span. The 
pridg' on the main line of the Chicago & 


North ern Ry. between Chicago and Omaha. 
It ig u-ca also by the Chicago, Rock Island & 
pacific ty. for freight transfer, and by the 
Chicago Burlington & Quincy Ry. for its lines 


from Clinton, Ia, to Mendota, Ill, and to 
Savan! Il. 

The dcsign and construction of the new bridge 
have been under the direction of Mr. EB. C. Carter, 


M. Am. Soc. C. E., Chief Engineer of the 














In 1858 the management of the Chicago, Iowa 
& Nebraska Ry., being interested in the develop- 
ment of the present town of Clinton, Ia., started 
the construction of a bridge at Clinton from the 
left or east bank of the river. This was finished 
in 1859, as far as Little Rock island (an outcrop 
of rock well above high water in the river and 
forming the eastern boundary of the west chan- 
nel at the crossing). It connected with the Chi- 
cago & Galena Union Ry. byaline along the east 
bank of the river to Fulton, Ill. Between Little 
Rock island and the Iowa shore a car-ferry was 
operated by the Chicago, Iowa & Nebraska Ry. 
This railway was leased to the Chicago & Galena 
Union Ry. in 1862. In 1864 the west channel was 
bridged, completing not only the second bridge 
across the Mississippi River, but also one of the 
most important bridges of its day. 

It is of interest to note that Mr. W. D. Walden, 
Foreman of Carpenter Work on the first con- 
struction in the east channel in 1858-59, and on 
the west channel in 1864, is still in active work 
for the Chicago & Northwestern Ry., as super- 
intendent having in charge the maintenance of 
the Clinton Bridge. 





of the east channel spans, the heaviest engine in 
service on the Chicago & Galena Union Ry. 
weighed (with tender) 28 tons. 
gines operated over the present bridge weigh 
(with tender) 140 tons. 
designed for Cooper’s 
for which weigh (with tender) 177.5 tons. 


The heaviest en- 


The new bridge is 
E-50 loading, the engines 


All the east channel piers were of cut stone 


masonry on a foundation of piling capped with 
& wooden grillage. 
ard piers were all of cut stone masonry, and 
are still standing in good condition. 


. 


The west channel abutments 


The abut- 
ments were founded on rock. The center pier and 
the two rest piers of the draw were founded on 
wooden cribs loaded with stone and sunk to the 
river bed.* The remaining west channel pier was 
on piling capped with a wooden grillage. 

The McCallum trusses were the first to require 
renewal. The easterly McCallum truss span 
was rebuilt as a 200-ft. pin-connected Pratt truss 
in 1869, and this in turn was replaced by heavier 
Pratt pin-connected spans in 1881 and 1898. 
The remaining McCallum spans were renewed 
with pin-connected Pratt spans 150 ft. in length 
in 1870. These latter were replaced with heavier 
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FIG. 1. ELEVATIONS OF THE OLD AND NEW BRIDGES OVER THE MISSISSIPPI RIVER BETWEEN FULTON, ILL., AND CLINTON, IA.; CHICAGO 


Chicago & Northwestern Ry.; Mr. W. H. Finley, 
M. Am Soe C, E., Assistant Chief Engineer, and 
Mr. I. F. Stern, Engineer of Bridges. Mr. H. M. 
Spahr is assistant engineer on the work. The 
writer is Resident Engineer in charge of the con- 
Struction of the bridge. 

HISTORICAL REVIEW.—The Chicago & 
Galena Union Ry., the nucleus about which the 
present great Chicago & Northwestern Ry. sys- 
tem has been built, was finished as far as Fulton, 
Ill. (opposite Lyons, Ia.), on the Mississippi 
tiver, in 1855. In 1858, the Chicago. Iowa & 
Nebraska Ry. way laid from Clinton, Ia. (about 
-'¢ miles downstream from Lyons) westward 
to Lisbon, Ia., a distance of 66 miles. It was the 
intention of the management e7 the Chicago & 
Galina Union Ry. at that time to build a high- 
level bridge across the Mississippi River between 
Lyons, Ia., and Fulton, IL, or about 2% miles 
ur -tream from the site of the present structure. 
I ilties in securing right of way in the town 
0 ns delayed the matter, and finally (with 

causes mentioned below) caused the aban- 
de nt of this project. This was unfortunate, 
a » Lyons site is far better than the one 
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ot Engineer, Chicago & Northwestern Ry., Clin- 
va. 





& NORTHWESTERN RY. 


The crossing at Lyons, at first contemplated 
(as noted above), was over a single channel 1,450 
ft. in width. This had high bluffs op each side, 
and a rock foundation not far below low water, 
and was an ideal location for a high level bridge. 
This site is now occupied by a highway bridge 
between Fulton and Lyons, built in 1891. 

The Clinton crossing has a total length of 
4,200 ft., and is broken by two islands; Little 
Rock island (above high water), over which the 
track is carried on an earth embankment; and 
Willow island (below high water), which is 
spanned with trusses. 

The profile and elevation (A) in Fig. 1 repre- 
sents the first bridge, as built from 1858 to 1864. 
The east channel spans were McCallum trusses 
built entirely of wood, except for bolts and for 
diagonal rods in the third and fourth panels at 
each end of each truss. The fixed spans in the 
west channel were Howe truss spans. The draw 
span was of the Bollman pattern. The top 
chords were composed of two 12-in. channels 
with 12%-in. cover plates top and bottom. The 
bottom chords had two 6-in. channels with 12-in. 
cover plates top and bottom. The center posts, 
turntable and end posts were of cast iron. 

This bridge was designed for a moving load of 
2,500 Ibs. per lin. ft. At the time of the building 


spans of the same type from 1882 to 1886. The 
Pratt truss spans were in service until the open- 
ing of the new east channel spans in August 
1908. 

The draw span was renewed in 1887. The 
Howe trusses of the west channel were replaced 
first with pin-connected Pratt trusses in 1875, 
and again with heavier spans of the same type 
in 1898. The upper and lower treads of the turn- 
table of the draw span, and also the end lift 
mechanism, were replaced in 1901. Many minor 
repairs for strengthening the floor system and 
connections became neressary, both in the east 
and west channel spans built prior to 1898, ow- 
ing to a traffic constantly increasing in fre- 
quency and in concentration of weight. 

The draw span was replaced in a ndével man- 
ner. The new span was erected (in the up and 
downstream position) on the protection pier, the 
new turntable being put in and connected to the 
old span. The new span was coupled up to the 
center tower of the old span and when every- 
thing was in readiness to transfer traffic, the 
star-shaped combination of the new and old spans 

*Pieces of old tron strap rails were used for the iron- 
work required in the construction of this cribbing, in 
1863. "Sone of these pieces were recovered in 1908 and 


showed no signs of deterioration. was noted in our 
issue of Aug. 6, 1008.—Ed. Eng. News. 
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was turned through one-fourth of a revolution. 
This brought the old span into the open position, 
and the old span was then taken down while sup- 
ported by the protection pier. This work was 
done by Mr. E. C. Carter (now Chief Engineer of 
the Chicago & Northwestern Ry.), representing 
the Detroit Bridge & Iron Works. 

At (B) in Fig. 1 is shown the old bridge as it 
exists at the present time. The intention is to 
remove both spans and piers in the west chan- 
nel and to retain the east channel spans in 
service as a third track, the center line of the 
new bridge being parallel to and 40 ft. down- 
Stream from that of the old structure. (See 
Fig.; 3.) . 
The New Bridge. 

A constantly increasing traffic amounting at 
times to 150 or more train movements per 24 
hours, as well as the condition of the old struc- 
ture requiring a reduction in train speed, brought 
about the consideration of a rebuilding of the 
bridge as early as the year 1900. Surveys and 
borings for a new double-track structure were 
made in 1901. An act of Congress approved 
Feb. 6, 1907, authorized the reconstruction of 
the bridge, and plans were approved by the 
Secretary of War on May 4,: 1907. A formal 
order authorizing the necessary expenditures 
was issued by the Vice-President in charge of 
Construction, Chicago & Northwestern Rry., 
March 21, 1907. 

The contract for the construction of the en- 
tire substructure was entered into with the 
Foundation Co., of New York, on May 18, 1907. 
The contract for furnishing and erecting the 
east channel and slough spans was entered into 
with the Wisconsin Bridge & Iron Co., of Mil- 
waukee, Wis., May 21, 1907. The contract for 
furnishing and erecting the west channel spans 
was made with the Pennsylvania Steel Co., of 
Steelton, Pa., on Feb. 3, 1908. This company 
sub-let the work of erection to the Missouri Val- 
ley Bridge & Iron Co., of Leavenworth, Kan. 

The map, Fig. 3, shows the relative positions 
of the old and new structures and the adjoining 
highway bridge. The profile and_ elevation 
(C) in Fig. 1 show the outline of this bridge. In 
the following description the piers and spans 
will be designated by the numbers shown on the 
cut. The elevations shown on the plans are re- 
ferred to the U. S. Engineers’ datum plane; the 
extreme observed low water elevation is 0.7 ft. 
tbove this plane, and extreme high water eleva- 
tion 21 ft. above this plane. For the purposes 
of description the crossing naturally divides it- 
self into five parts from east to west, as fol- 
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piles averaged about 28 ft. long and were driven 
to an average elevation of —1.3. The average 
elevation of the bottom of the cylinders is about 
—10.67, and that of the concrete in the cylinders 
—3.67. The cylinders are 8 ft. in diameter and 
are constructed of %-in. plates. Each is capped 
with an 18-in. coping of Ablemans (Wis.) white 
sandstone. (See Fig. 9.) 

The bed of the slough at the surface is muck 
a few feet in depth, below which is sand of un- 
known depth. There is little or no flow in the 
slough below a water stage of —10, and the sit- 
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the embankment was 18 ft. and the to: ,,,.., 
of fill 40,700 cu. yds. oa 

The embankment across Little Ro islana 
was made in a similar manner, any, 
about 10,100 cu. yds. 5 


The East Channel Spans. 


SUBSTRUCTURE.—AIll the piers 
ments are built of dimension stone 
The abutments (Nos. 13 and 23) are o 
sandstone from Ablemans, Wis. Pier: 
21 and 22 are of Kettle River sands 


-rock 


FIG. 2. MAP SHOWING THE POSITION AND CONNECTIONS OF THE CLINTON BRIDGE OVER 
THE MISSISSIPPI RIVER; CHICAGO & NORTHWESTERN RY. 


uation is such that neither ice nor drift can be 
carried through it, owing to the protection of 
standing timber at the head of slough. On the 
old bridge, a pile trestle has been maintained 
here for 50 years. 

To facilitate construction, a temporary pile 
trestle of 16-ft. spans, four piles to a bent, was 
built on the center line of the bridge. The piles 
in the cylinder piers were driven from leads sus- 
pended from a derrick car. The cylinders were 
forced down by loading them and by jetting with 
water around the edges. 

Work on the temporary trestle was started 
July 10, 1907, and the cylinder piers were fin- 
ished complete by Jan. 28, 1908. The super- 
structure of plate girders and cross girders was 
erected with a derrick car. This latter work 
started June 5, 1908, and riveting was finished 
July 20, 1908. The quantities in this section of 
the work are as follows: Piles, 633; cut stone, 
1,109 cu. yds.; concrete, 1,335 cu. yds.; steel in 


eR 























i + 

. », ASRS __ fe 

Low Iron Low Iron 46%" Ace Seat, x 
Top of Masonry, El psi ronreatgpeyen! poveed Sari 
Masonry +10 

E/.+0.7 Concrete 0’ 
Bottom of Masonry Fi-1L64 -10' 
Top of Concrete . -/ FI-568 0 
a 
of Conerete 1-45 09 « 
ag E1-55.%6 Qe 
+60 
Ens. +-70" 
Ntws 
: aw 








0 50’ 100 180 i a | 


FIG. 3. PROFILE AND ELEVATION OF THE WEST CHANNEL PORTION OF THE NEW CLIN- 
TON BRIDGE; CHICAGO & NORTHWESTERN RY. 


lows: (1) the slough spans; (2) the easterly em- 
bankment; (3) the east channel spans; (4) the 
Little Rock island embankment; (5) the west 
channel spans. 

THE SLOUGH SPANS.—The total length be- 
tween the backwalls of the abutments is 550 ft., 
divided into 11 double-track plate-girder deck 
spans of about 50 ft. each. The abutments, Nos. 
1 and 12, are of dimension stone (red rock sand 
stone from Ablemans, Wis.) laid on concrete 
footings supported directly by piles. Piers Nos. 
2 to 11, inclusive, are pairs of Cushing cylinder 
piers with 15 to 18 piles to each cylinder. The 


cylinder piers, 162.35 tons; weight of super- 
structure, 569.4 tons. 

THE RIVER EMBANKMENTS.—Between the 
east channel and the slough is alluvial ground 
averaging about 10 ft. above low water, and 
well covered with brush and full grown timber. 
The old bridge crossed this by a pile trestle. For 
the new bridge, abutments were built at the 
west end of the slough span (No. 12), and the 
east end of the east channel span (No. 13), and 
the intervening space was covered with a sand 
embankment made by a hydraulic dredge work- 
ing in the east channel. The average height of 


the balance of the piers are of Ablemans white 
rock sandstone. The last is an extremely hard 


siliceous sandstone, nearly pure white in color 
and is probably as tough and durable a stone as 
can be found anywhere. 

All these piers and abutments are on piling, 
except No. 23, which was carried to rock. The 
profile, Fig. 3, is somewhat misleading as to 


ground line, that” shown being the center line 
profile. The new piers were in all cases built 
opposite, or nearly opposite the old piers. Asa 


consequence the ground level due to the rip-rap 
piled about the old piers, was above low water at 
the upstream end of the new piers, while at th 
downstream end the depth of water was in many 


cases 20 ft. or more. Where the ground surface 
over the area of the footing was within a reason- 
able distance the concrete footing was laid di 
rectly on the piling. Where the water was deep on 
the downstream side, the piers were rip-rapped in 
side and outside the piling and the masonry 
was laid on a wooden grillage. Piers Nos. 13, 
14, 16, 18 and 19 were built with a concrete foot- 
ing, laid directly upon the piles. The other 
piers in this section have the concrete footing 
laid upon a wooden grillage. 

Considerable difficulty was experienced during 
the building of the new piers by the settlement 
of the adjoining piers of the old bridge. As it 
was absolutely essential that traffic should be 
uninterrupted, the methods followed in rebuild- 
ing the new piers were such as it was believed 
would disturb the old piers as little as possible. 
All these piers except No. 17 were built in open 
cofferdams. Some years ago, an iron span from 
the adjoining highway bridge was blown over in 
a heavy wind storm, falling on the site upon 
which this pier was built. As it was impossible 
to drive steel sheet piling without removing the 
old highway span, timber piles were cut of un- 
der water with a rotary saw, and an oper cais- 
son was landed on them. 


Single lines of Wakefield sheet piling were 
used in the cofferdams of Nos. 13 and 18; single 
rows of steel sheet piling (United States pat- 
tern) in Nos. 19 and 23, and double rows ©! the 
same steel sheet piling in the balance o! the 
piers. Where the ground level was abov th 
water line, or where it could be brought © ove 
with filling, single rows of sheeting were used. 
Where the water was deep, double rows were 
put in, with a puddled filling between then. 

In constructing Pier No. 16. the adj ining 
pier of the old bridge ‘settled to such an ©<tent 
that extreme precautions were necessary. In 
consequence, piles were cut off with the r tary 
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below low water and part of the 


we ing was deposited through the wa- 
pence’ pumping out the cofferdam. This 
ee : janger of an inflow of material from 
mi 4 adjoining pier. 
_— ties in this section of the work are 
a Piles, 1,750; grillage, 140,700 ft. B. 
ps _ 2,200 cu. yds.; cut stone masonry, 
440" s.; rip-rap, 1,500 cu. yds. 


ly damaged. The movement was confined al- 
most entirely to the west channel, so that the 
falsework escaped serious injury. The weight of 
the superstructure of this section of the bridge 
is 3,214 tons. 


The West Channel Spans. 


This channel is much the more _ important. 
Though only 600 ft. wide at low water and. S50 





=. fe eee 
| 





FIG. 4. THE EAST CHANNEL PORTION OF THE NEW CLINTON BRIDGE; CHICAGO & NORTH- 
WESTERN RY. 


(The view is looking east. On the left is the old single-track bridge. There are eight riveted lattice truss 
spans and a Pratt truss span.) 


A temporary pile trestle with 16-ft. spans and 
carrying two tracks, was built with its center 
line on the center line of the permanent bridge 
for handling material. It had five piles to a 
bent, and caps 28 ft. long. A stiff-leg derrick 
was set up on piling at each pier, but much of 
the material was handled with a Brown hoist 
crane or a derrick car. 

Work on this section of the substructure was 
started July 3, 1907, and finished March 14, 
1908. 

SUPERSTRUCTURE. — As _ previously inti- 
mated, the lengths of the spans were fixed by 
the positions of the old piers. Beginning at the 
east end and running west, they are as follows: 
T4-ft. deck plate girder; through riveted Pratt 
truss span, 202 ft. 344 ins.; through riveted lat- 
tice truss span, 115 ft. 7% ins.; and seven through 
riveted lattice truss spans of 146 ft. 5% ins. 
There were no unusual features in these spans 
except that the Pratt truss is longer than is 
customary practice for a riveted span. Fig. 4 
s a general view of the east channel spans, 
showing the riveted lattice trusses. At the left 
is the old single-track bridge. Fig. 5 shows the 
Pratt truss span (202 ft. 3% ins.) over the “raft 
channel.” Fig. 6 is an end view, and gives a 
good idea of the massive construction of the 
trusses. It shows also the deck construction 
which is deseribed later. This view is looking 
west. On the right is the old single-track rail- 
way bridge, while on the left is the high-level 
highway bridge. 

The method of erection was unusual. The 
falsework put in for constructing the substruc- 
ture was used for the erection of the superstruc- 
ture without change. The stringers on the false- 
work were at the proper level, so that the floor- 
bear and stringers of the iron span could be 
blocked on them at their proper elevation. 
Floorbeams and stringers were first laid com- 
plete for a span on the falsework. As this false- 
Work was not of sufficient width to support the 
directly, they were erected in position 


Sul ted by the floorbeams. All steel was 
ni i with a derrick car, no traveler being 
use Opposite members in the two trusses 
Ww 


up consecutively, so as to keep the 


- nearly balanced in weight at all times. 
" ork of erection started Jan. 27, 1908, 
a; finished and falsework removed July 


. Ice broke up in the river at this point 
on Me -h 7, 1908, and the falsework was slight- 








ft. wide at high water, it is much the deeper of 
the two channels and carries the principal thal- 
weg of the stream. Owing to the strong set of 
the current from the left towards the _ right 
vank at high stages of water, the east channel 
(span 14-15) is used for passing timber and log 
rafts at high stages of water. Steamers use the 
west channel exclusively, and rafts use it at low 
stages of water. 

The draw span protection pier is a wooden 
crib filled with rip-rap. Upstream and in line 
with this extends a floating sheer-boom to a 


(having foundations as previously described) 
it was decided to found the new piers on rock 
or other firm strata below the reach of scour 
thus providing the best possible waterway and 
one least liable to bring about a _ serious ice 
gorge. 

It should be noted that conditions at the pres 
ent time are essentially different from those at 
the time when the old west channel piers were 
built. In 1891, dams of rip-rap and brush ex 
tending from 2 ft. to 3 ft. above low water 
were built by the U. S. Engineers between the 
heads of Little Rock and Willow islands. This 
was with a view to increasing the flow in the 
west channel and ‘scouring away bars formed be 
low the contracted channel at the crossing, caused 
by the interposition of the two islands and the 
consequent divided flow which obtained below 
the islands. At the present time, therefore, there 
is far greater probability of scour around th: 
piers than previous to the construction of these 
dams. 

SUBSTRUCTURE.—Borings made with a churn 
drill in 1901 located a supposed rock line as 
shown by the dotted line in the profile of the 
west channel Fig. 3. Experience with the first 
caisson sunk showed the ledge rock to be far 
below what was supposed, and a correct rock line 
was located by a new set of borings made in 
April and May, 1908. These borings were de- 
scribed by the writer in “Mine and Quarry” for 
October, 1908. [See end of article —Ed. Eng. 
News. ] 

Piers Nos. 24, 28 and 29 are founded on a 
soft, porous buff limestone belonging to the 
Gower stage of the Niagara series of rocks 
Piers Nos. 25 and 27 are founded in a _ hard 
compact, white limestone belonging to the Dela- 
ware stage of the Niagara series. Pier. No. 26 
is founded in a peculiar strata consisting of 
sand and clay well indurated. This deposit 
(though recent) is pre-glacial. It can be traced 
to a period during which the carboniferous rocks 
which formerly covered this section, were de- 
graded. At that time the Mississippi River at 
this point was a lake of many miles in width 
and of great depth, similar to the existing Lake 
Pepin. The high ground to the west of Clinton 
shows evidence of having been an island in this 
lake. The clay is a water deposit due to the 











FIG. 5. PRATT TRUSS SPAN OVER THE RAFT CHANNEL IN THE EAST CHANNEL PORTION 
OF THE CLINTON BRIDGE (SPAN, 202 FT. 3 1-4 INS.). 


point on the right bank about 1,000 ft. above the 
bridge. This boom is removed to a safe position 
at the close of navigation. A similar construc- 
tion will be used for the new bridge. 
Although no difficulty had been experienced 
with the west channel piers of the old bridge, 


degradation of the carboniferous shales and the 
sand is wind blown from the neighboring car 
boniferous sandstones. The coloring matter in 
the upper strata of the clay is black (from de- 
graded coal measures), and in the lower strata 
red (from degraded iron ore beds.) 
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Piers Nos. 24, 28 and 29 were built in open 
cofferdams made with single rows of the United 
States steel sheet piling. 

Piers Nos. 25, 26 and 27 were put down by the 
pneumatic process. The greatest air pressure 
used was 34 Ibs., in pier No. 26. The power- 
house was located on Little Rock island, just 
south of the crossing and the air was led by 
pipes over the temporary trestle built as a con- 
struction trestle for the piers and as falsework 
for the superstructure. After a number of un- 
successful attempts to maintain an air pipe on 
the bottom of the river, air was carried to pier 
No. 27 by a pipe laid over the adjoining high- 
way bridge, which is a high level crossing. This 
furnished an uninterrupted connection. 

Pier No. 25 was sunk during January-April, 
1908. Pier No. 27, being the one most protected 
from the river current at high water, was put 
down in May to August. Pier No. 26, being the 
most exposed to the current during the low water 
period, was put down during September-Novem- 
ber. 

The caissons were constructed on ways on the 
west river bank, launched in the water and 


all coarse material excavated; this was used also 


for the ingress and egress of the men and the 
placing of concrete for sealing. 

The abutments (Nos. 24 and 29) were built of 
cut stone masonry from the Ablemans (Wis.) 
red-rock quarry. All'the other piers in this 
section above the crib line were of dimension 
stone from the Ablemans white-rock quarry. 
The quantities‘ were as follows: Timber in cribs 
and caissons, 520,000 ft. B. M.; concrete, 5,850 
cu. yds.; dimension stone masonry, 3,328 cu. 
yds. Material was all brought to the site over 
the temporary wooden pile trestle and handled 
with two stiff-leg derricks (supported on piling) 
at each pier. 

SUPERSTRUCTURE.—tThe four spans in this 
section are from east to west as follows: One 
through riveted lattice span, 146 ft. 5% ins.; 
one through riveted Pratt truss span, 182 ft. 
5% ins.; one through pin-connected swing span, 
460 ft. c. to c. of end floorbeams, and one deck 
plate-girder span of 52 ft. 7% ins. 

By Dec. 12, 1908, the center of the draw span 
was all in and riveted, and the west arm erected 
complete. Piles were all driven in the falsework 
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FIG. 6. END VIEW OF THE EAST CHANNEL SPANS (LOOKING WEST); SHOWING THE BECK 
CONSTRUCTION. 


(On the right is the old single-track bridge. 


towed to place. At pier No. 26, as the new pier 
was put down on one side through the rip- 
rap of the old pier, considerable dredging was 
necessary to level the river bed. As the east 
side of the new pier No. 27 was sunk through 
the’ crib of the old protection pier, the west side 
of the new pier was supported on pillars made 
of bags filled with sand, to allow sufficient weight 
to be added to overcome the effect of the neces- 
sary air pressure and to carry on sinking. 
Previous to sinking pliers Nos. 25 and 26, con- 
siderable apprehension was felt as to the safety 
of the old piers during the sinking of the ad- 
joining new piers. - To obviate any trouble, single 
rows of United States interlocking steel sheet 
piling were driven in elliptical form around these 
piers to elevations believed to be 20 ft. below the 
bottom of the piling in pier No. 25 and 20 ft. be- 
low the crib in pier No. 26. The actual settle- 
ment experienced was slight, abcut 2 ins. at the 
south end of No. 25 and el -in, at the south end of 
No, 26:- —_——_—__- — 
The caissons were of the usual type of wooden 
deck caissons. Fig. 7 shows the details of the 
masonry and caisson for pier No. 26. Fig. 8 
shows the same for the center pier, No. 27. Two 
blow pipes, one each near the upstream and 
downstream ends of the caisson, were used for 
forcing out all fine material. One Moran lock, 
located near the center of the caisson, handled 


On the left is the high-level highway bridge.) 


of the fixed spans and for a few bents of the 
east arm of the draw. River navigation closed 
for the season Nov. 15, 1908. Falsework in the 
east arm of the draw was started soon after, but 
was partly carried out on Dec. 3. X 

The draw span is being erected by means of a 
three-bent double-rail traveler, but it is the in- 
tention to put up the fixed spans with derrick 
cars, The estimated weight of the draw span is 
2,225 tons; and of the entire west channel super- 
structure, 3,107 tons. 

The draw will be operated by two 45-HP. elec- 
tric motors operating the turning mechanism, 
and two 20-HP. motors (one at each end of the 
draw) operating the end lifts. Power will be 
furnished from a power-house located on the 
west bank. The prime movers will be two. 50- 
HP. two-cylinder vertical Otto gasoline engines, 
working e'ther directly through electric gene- 
rators, or through the latter and a bic ca 
stoarge battery. 


——_——-- It-is-the-intention~to -have- the BS. 


finished, traffic turned over, and the old west 
channel spans removed before the opening of 
navigation in the spring of 1909. Traffic was 
turned over the new east channel and slough 
spans on Aug. 4, 1908, the turnout from the east 
channel spans of the new bridge to the west 
channel spans of the old bridge being on Little 
Rock Island. 


Notes on the Design of the Steel - 
ture. 


SPECIFICATIONS.—The moving 
sumed throughout for each track 
E-50, consisting of two 177.5 
solidation engines coupled, follo, he 2 
uniform load of 5,000 Ibs. per lin. f' >)... 
sumed weight of the deck is 550 Ibs 
track. Impact is added to the m 
stresses in accordance with the P; 
mulas: (A) for stresses resulting fr 
one track; (B) for stresses resultine 
On two tracks. In these formulas |, 





stress; D = dead-load stress; I = im; 
L 
(A) I=L (B) I= % 1 s 
 L+D 


The unit stresses used are substant v thos, 
proposed by Mr. C. C. Schneider, and dontea 
by the American Bridge Co. 

The trusses are spaced 32 ft. c. to 
is wider than ordinary. This is in o) 
low derailed cars to reach the gua: ibers 
without striking the trusses. The minim) later 
clearance for trains is 8 ft. from the c: 
of the tracks. The minimum vertical 
is 22 ft. 6 ins. from the base of rail. 
usual allowance for brackets at the corners q 
the clearance rectangle. The tracks are 12 ft 
c. to c., and stringers and girders are 9 
ft. 3-ins. from the center lines of their ; 
tracks. 

The requirements as to quality of mat«ria) 
workmanship vary but little from comm: 
tice. The bronze used in the turning méchanism 
and end lifts of the swing span is recuired + 
be made of new metals, and to show the 
lowing analysis: copper, 86%; tin, 1% 
1%. 

Reaming is covered by the following clause jn 
the specifications: 

In structural steel, wherever used in tension members 
in top and bottom, flanges, end connections a: 
of floor beams and stringers of girders and bea: t 
or rolled, and in the web members of all riveted trus es, 
all punched holes shall be reamed with a twist drill un 
less otherwise marked. In reamed work, the dia: 
the punched hole on the die side shall be at least 3/16-in 
less than the diameter of the finished hole after reaming 

DECK OR FLOOR CONSTRUCTION.—Th: 
deck construction is of the type which is stand- 
ard for important steel structures on the Chicago 
& Northwestern Ry. It is shown in Fig. 6. The 
ties are of long-leaf pine, 8 x 8 ins., surfaced to 











a uniform thickness of 7% ins. They are 12 ft. 
long. An outer guard timber 10 x 12 ins., laid 
on edge and dapped 1 in. over the ties, is placed 


at each end of the ties. This is fastened to each 
tie with %-in. bolts. Outside of each rail and 
at a distance of 4 ins. from the inside flange, is 
a plank 4 x 10 ins., laid flat and spiked to each 
tie. Inside the rail is a similar plank, with the 
nearest edge 9% ins. from the inner flange of 
the rail. 

Backed up to the latter plank (and between it 
and the rail) is an angle 6 x 4 x % ins., with the 
6-in. leg bearing on the ties. These ancies are 
attached to the inner planks with %-in. screws 
4 ins. long; they are fastened to every fourth tie 
with a track spike having the head lapping the 
edge of the angle. This deck system is con- 
tinuous from backwall to backwall, except for 
14-in. expansion joints at the ends of eac! span 
At each end of the bridge (and for the track 
approaching the bridge at that end), 60 rails 
continuous with the angle guard rails are spiked 
to the embankment ties. These rails me at 4 
frog point 150 ft. from the backwall. 

The theory of this plan of deck is that cases 
of derailment the flanges of the derailed «heels 
on the inside of the track will be carried )y the 
guard angle, and the treads of the © railed 
wheels outside the track rail will be car: od by 
the plank, and so prevent cutting of | ties. 
This deck is the design of Mr. E. C. Carte: Chief 
Engineer of the Chicago & Northwest Ry. 
In two cases in which it has been cal. . into 
service it has performed its work perfe ». 1 
has now been in use on this railway for 1” » es. 

Fig. 6 gives a godd Ad@A of the appea: ce of 
the deck. Particular attention is called this 
deck construction on account of the st’ -ment 
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struc, > the writer of an article on “Some deep bear on cast bed plates located on the caps Of the east channel spans, span No. — oe 
British Bridges” in Engineering News, of the cylinder piers. Fixed and expansion erally known as the “raft span”), 202 ft. 3% 
: 1908. At the close of this article is the © spans alternate. The fixed spans are riveted at ins. long c. to c. of end pins, is the longest 
ee. : oa both ends to the cross girders. The expansion riveted fixed span on the Chicago & North- 
4 with it [the bridge-guard system] our Ameri- spans are riveted at one end to the cross girder western Ry. The weight exclusive of _deck is 
¢ sending @ ee ae tan wseck ralle to guard and at the other end bear on a casting carried by 565 tons. This span is shown in Fig. 5. It ts 
; a y nase ee at least a contrast. a suspension bracket, as shown in Fig. 9. 32 ft. wide c. to c. of trusses, 32 ft. deep c. to c. 
os . < correct with two exceptions: (1) It is Fig. 9 shows also the arrangement of the sec- of chords at the hip suspender, and 42 ft. deep 
‘omary on American railways to send tion in the flange of the stringers, the idea being c. to c. of chords at the center. All connections 
across high viaducts or trestles at 60 to provide a perfectly flat surface unobstructed are riveted, except the end connections with the 
ae ; shoes. Expansion joints 
bet. ra are provided for the 
track stringers at one 
of the panel points ad- 
yo jacent to the center of 
Base of Rail. €1.30.4 the span. There are 
seven panels of 28 ft. 

10% ins. each. 
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oT “4 BI é The expansion joints 
lopted Part Plan. 3 are similar in construc- 

; ei \ t tion to that shown in Fig. 
= : : j A f 9. Expansion joints 
in the stringers are pro- 
vided to reduce lateral 
bending in the flanges 
of the floor beams, and 
also to reduce longitudi- 
nal stress in the stringers 
and their riveted con 
nections due to the eiong- 
ation of the span under 
moving load. It can be 
shown theoretically and 
has been _ proved. by 
Prof. Turneaure with ex- 
tensometer experiments* 
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Fig. 10 shows the end 
floor beam and connec- 
tion of the expansion 
shoe and rollers. At 
tention is called to the 
teeth provided at the 
ends of the rollers to 
prevent the latter from 
creeping. This device is 
believed to have origi- 
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i ; We = 125 16E: gy j iS Span 24-25 in the west 
ge of ar A igh Rm y= channel, 182 ft. 54 ins. 
» Se ©) camel cages iN fi. c. to c. of end pins, is 
en It Si) IKKRRR RRR Oo oo . 2 Se similar in design to the 
_—— i ———— ~~ — Lutting Edge _ a ame: — a a “s 202-ft. span above noted. 
$s are : ah RN al el lah = E/-62.29 RTI TET RRP RI RS mY 
sri , “BG 150" i SBR eg Bem The remaining spans in 
th tie a Half Sectional Elevation. al; rs : wie nies pce a rage 
- ; : 74- 
beg —— Cross Section. S ae ft. deck plate girder 
; oS pS pS ae 8 pe 28 ; = =e 3 py 3x04 Driff span) are of the riveted 
t for ; + Bolt : = Top Course Bolt every ts rc . 
span. | | I AY § i = : dH lattice type. This type 
aaah : Timber. ube Vale Val} in, Hole originated on the New 
ne itt 12% 12% 140" — eS = ZB. Bottom « \ York Central Ry. in 1859, 
niked i i rf SoZEEER Satan vem as the work of Mr. Hiow- 
at a Le | | Pas ca Section of Deck. Side Wall ard Carroll. For a great 
ne a ah Ba em en = il OT ah Bd Enlarged ) (Enlarged) number of years it 
"aes Part Horizontal Section. has been the accepted 
e 
naa F'G. 7 CAISSON, COFFERDAM AND MASONRY FOR PIER NO. 26 (WEST CHANNEL) OF THE NEW CLINTON BRIDGE. [¥P® Of agg ol agp 
ailed miles per hour; and this probably never hap- by rivets or cover plates for the bearing of the Northwestern Ry. for spans of 150 ft: and under. 
d by pened except as a result of an accident, the track ties. As the ties are not dapped over the The bridges have given very satisfactory ser- 
ties. veeds being usually limited to 20 miles per flanges of the girders this arrangement allows vice, although in the older designs the floor 
Yhief ‘our or less; (2) it is not customary to depend any defective tie to be removed without disturb- beams were badly constructed. 
Ry. 4 irely on the track rail for protection, most ing the track rail. This design is due to Mr. W. This type is somewhat heavier than riveted 
into ways providing inner and outer guards of H. Finley, Assistant Chief Engineer, and was Pratt spans proportioned for the same specifica- 
It re or less efficiency. used first by him when Engineer of Bridges of tions where there is ample distance between the 
ars. ETAILS OF THE STEEL SUPERSTRUC- this railway about 15 years ago. It has since base of rail and the required under clearance 
e of ‘E.—In the girder spans across the slough, been used in all deck girders requiring greater for through spans. It does not appear to pos- 





this cylinders are in pairs, those in each pair sections than two angles can furnish, and it is *Journal of the Western Society of Engineers, Decem- 
nent z 19 tt. 6 ins. c, to c. Cross girders 66 ins. rapidly growing in general favor. ber, 1907. 
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sess any advantages over the latter system under 
such conditions. But. where the clearance is 
limited, necessitating short panels and shallow 
stringers and floor beams, the riveted lattice 
spans are both economical and satisfactory. This 
is a fact which most designers have overlooked. 
The end connections with the shoes of these 
spans are pin bearings and the design of the 
roller bearings is similar to that shown in Fig. 10. 

Fig. 4 shows the riveted lattice spans over the 
Span 24-25, in the west channel, 
is identical in design and construction with the 
east channel spans of the same length. The last 
span of the west channel is a plate-girder span 
of 52 ft 10 ins., and is similar in construction 
to the plate girders of the slough spans, described 
above. 
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girders of the drum are arranged in the form of 
a@ square, with additional girders in the inner 
corners of the square so as to form an octagon. 
A circular tread is bolted to these outer girders. 
To the longitudinal outer girders of the drum are 
riveted a pair of cross girders bearing on a cen- 


ter which turns upon a lenticular bronze disk. 
Upon the completion of the span, half of the en- 
tire dead weight will be transferred to this cen- 
ter by means of hydraulic jacks, the weight 
transferred being measured by gages on the 
jacks. The remaining load will be carried by a 
live ring of wheels. 


Test Borings for Foundations. 
For the test borings at this bridge, a Sullivan 
in. core bits was used. This 
ee 
--->>4 s 

- 






more serviceable. The tripod consisted of th; 
of Douglas fir 5 x 8 ins. and 32 ft. long. 
wrought-iron pipe, near the center of the scow, a 
with a pipe flange to the bottom of the scow, 
well for passing the 4%-in. standpipe and 
casing. 


ces 


ed 


The materials encountered were in order as 
Recent alluvial sands; glacial drift of gravel, 
boulders; a shale consisting of sand with a clay 
and finally limestone bed rock. The upper stratu: ad 
rock was identified by fossils and general appes a 
belonging to the Gower stage of the Niagara on 
silurian rocks. This overlaid rock conformab|; ; 
Delaware stage of the same series. In the midd 
river the Gower rock and nearly 50 ft. of the | 
rock had been entirely eroded. 

Great care was taken to ascertain the possib|, 
ence of subterranean pockets or overhanging 
the rock. Only two of these pockets were foun: 
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FIG. 8. CAISSON, COFFERDAM AND MASONRY 


DRAW SPAN.—The design of the swing span 
(460 ft. c. to c. of end floor beams) is governed 
by the limited clearance between the elevation of 
the high water line and that of the base of rail. 
This clearance is {9.4 ft., and it limited by three 
conditions: (1) a grade crossing with the Chi- 
cago, Milwaukee & St. Paul Ry., about 400 ft. 
west of the bridge; (2) connections with the 
Chicago, Burlington & Quincy Ry., in Clinton, 
adjacent to the west end of the bridge, and (3) 
a grade crossing of 2d St. in Clinton. 

To avoid the questionable expedients of double 
drums, or an entire center bearing, the weight of 
each truss is carried to the drum by four posts 
arranged in pairs, as shown in Fig. 3. The 
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BRIDGE; CHICAGO & NORTHWESTERN RY. 


worked in a 4%-in. standpipe and 3-in. casing, 
both of which had flush joints. This equipment 
had been used previously at the Missouri River 
bridge of the Chicago & Northwestern Ry. at 
Pierre, So. Dak. From the article by Mr. Bain- 
bridge, and mentioned above, in his reference to 
this part of the work we take the following par- 
ticulars. 

The same apparatus, tools, piping, etc., were used as at 
Pierre, but the manner of working and the materials en- 
countered were essentially different. These borings were 
started in April, 1908, and it became necessary to mount 
the drill on a scow. The scow was 15 ft. wide, 32 ft. 
long on the bottom and 37 ft. long on top. Experience 
in rough water showed that a scow 10 ft. longer on tap 
with somewhat more rake to the ends would have been 
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in the same boring), and these were only 1 in. a" 
ins. in depth. Both were filled with sand consis! 
of about equal parts of quartz and dolomite sand. © 
of the borings w re carried down 30 to 40 ft. into 


bed rock to determine the possible existence of (!) 


subterranean pockets. 

All the boulders encountercd were such as could ea 
be broken with the chopping bit and no dynamite 
found necessary. To determine the consistency of 
shale, cores were taken out with saw tooth bits w 
ing dry, showing perfectly the consistency of the 
terial. The saw tooth bit or the chopping bit wor 
with the pump gave no idea of what this materia! 
and without the expedient of she dry core an exc 
foundation. would have been overlooked and a fou 
tion sought 30 ft. lower. 


Borings in the limestone were made with a © 
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ro no water was still and with the chopping 
it Ween occasional cores with the saw tooth bits. 
a age + the boring in the limestone was made with 


pit whee 


low smeared into the top of the space between 
plug and box, and a wrapping of canvas over 
the joint, secured around the box and around the 
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FIG. 9. PLATE-GIRDER SPANS FORMING THE 


SLOUGH CROSSING OF THE NEW CLINTON 


BRIDGE (WITH DETAILS OF THE EXPANSION BEARINGS). 


terial was 406.5 ft. The aggregate length of borings in 
shale was 86 ft. The aggregate length of borings in 
limestone was 226 ft. The cost was as follows: Labor, 
$106.16; coal, $124.41; depreciation of bortz (estimated), 
$200; scow, $287.24; depreciation on tools, pipe, etc., 
$200; total, $1,267.81. 


Two Innovations in Launching Methods. 


In launching the German cruiser ‘“‘Bliicher”’ at 
Kiel, last April, the engineers of the navy-yard 
introduced two new details, both of them fully 
successful. Naval Constructor Bock of the Kiel 
Navy-Yard describes these two novelties briefly 
in the “Zeitschrift @es Vereines Deutscher 
Ingenieure” of Nov. 28, 1908. 

SAND-BOXES.—Instead of wedging the ship 
up to transfer its weight from the blocking to 
the launching ways, the blocking was lowered 
away by means of sand-boxes. Sand bags have 
been used previously in a few instances, as in 
the launching of the U. S. battleship “Connecti- 
cut” (see “Recent Practice in Launching War 
Ships in the United States” Eng. News, Dec. 22, 
1904, p. 563), but this is probably the first thor- 
oughgoing application of the sand-jack prin- 
ciple to the support of ships in construction. It 
proved successful in every way; the whole trans- 
fer of weight was accomplished and the block- 
ing cleared in 83 mins., and the ship settled 
uniformly, without any perceptible localized 
strain. 

The launching weight of the ship was about 
6,000 tons (6,160 tons moving weight). Some 130 
sand-boxes were used to support the blocking, 
So that their average load just before launching 
was not far from 45 tons. It was important that 
they should lower away freely, without sticking, 
and to make sure of this they were tried in a 
testing machine before finally deciding their 
shape and details. The boxes used were rect- 
angular cast-iron pots, 16 x 22 ins. in horizontal 
dimensions and 16 ins. high, in which fitted an 
oak plug with a clearance of about %-in. on all 
sides. The boxes were filled a little over half 
full with burned molding sand. The plug, when 
Set on the sand, projected 6 to 8 ins. above the 
pot. There were four sand holes through the 
Walls of the pot, near the bottom. At first these 
were located in the corners, but in this condition 
the boxes were unable to lower a test load of 
60 tons safely; the sand ran freely from the cor- 
ners but bridged along the side walls, producing 
Such high pressures that the pot showed signs 
of failure. After this test, the location of the 
“and holes was changed to the middle of the 
“cs, and this arrangement proved satisfactory, 
‘he sand-boxes being able to lower a load of 80 
tons without trouble. 

‘or their stay under the blocking, the boxes 
were sealed against water and weather by tal- 








the ways, the wrappings and seal wires were 
removed, the screws turned back to the last 
thread, and then, on a signal, all screws taken 
out simultaneously. The sand flowed freely, ex- 
cept where it caught and piled up on the bed 
timbers so as to rise to the level of the holes, 
which interfered with the free flow; workmen 
stationed to watch the action of the sand-boxes 
had to keep these piles cleared away in order to 
avoid all chance of sticking. 

The designers were so well satisfied with the 
performance of the sand-boxes that they expect 
them to become a regular feature of ship-build- 
ing. 

HINGED FORE-POPPET BEARING. — In 
place of the ordinary solid fore-poppets, the de- 
signers used two-part bearings fitted with hinge 
pins, each of the two 
bearings being exactly 
similar to the pin end- 
shoe of a bridge. When 
the rear of a ship enters 
the water and begins 
to lift off, it pivots on 
the fore-poppets. By this 
action the load on the 
fore-poppets is increased 
and the pressure is con- 
centrated at their for- 
ward edge. At the Union 
Iron Works shipyard, 
San Francisco, the de- 
vice of using crushing 
strips between cradle 
and sliding ways has 
been used successfully 





slippers and bolted through each, to make a 
slightly flexible connection. 

This novel form of support worked to the full 
satisfaction of the engineers. No trace of burn- 
ing or smoking appeared at the ways. 

The launch of the “Bliicher” took place on 
April 11, 1908. The ways, laid on a sicpe of 
1:14, were lubricated with about 1 Ib. lubricant 
per square foot. They carried an average load 
of 2.34 tons per sq. ft., and a maximum load on 
fore-poppets (at pivoting) of 9 tons per sq. ft. 
Tke least friction coefficient calculated from the 
observations at launching was 0.0249. 








A SUBWAY SYSTEM FOR CHICAGO has been dis- 
cussed by W. John Ericson, City Engineer, in a report 
which will form a part of the general report of the 
council committee on’ transportation. The suggested 
design would have four tracks, two for street railway 
cars and two for elevated trains. The platforms would 
be at the basement level of buildings. The subway 
would be owned by the city, and a rental charged for 
its use, 
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THE PRODUCTION OF COPPER in the United States 
during the year 1908 is given tentatively in a bulletin 
recently issued by the U. S. Geological Survey. The 
production of blister and Lake copper from ores mined 
in this country will exceed by about 6%, or 50,000,000 
Ibs., that of 1907, which was 868,996,491 Ibs. Of the 
three principal copper producing states, Arizona and 
Montana show large gains while Michigan's production 
is about the same as in 1907. These preliminary <sti- 
mates are based on the latest exact figures of the vari- 
ous companies, for eleven months in most casts, with 
estimates of their production for the remainder of the 
year. 

— — > —$—$<_—__ ——_—. —- 

THE PRODUCTION OF SPELTER AND REFINED 
lead in the United States for the year 1908 has been esti- 
mated by Mr. C. E. Liebenthal, of the U. 8S. Geological 
Survey, as follows. For convenience of reference, the 
productions for previous years are also given: 

PRODUCTION IN SHORT TONS. 
1905. 1906. 1907. 1908. 

Primary spelter... 203,849 224,770 249,860 208,000 
Refined zinc....... ---. 404,746 414,189 391,000 

The value of the output of spelter in 1908, at the 
average price, was $19,656,000. The imports of spelter 




















to reduce the concen- 
tration of pressure (see 
the article already 
cited). In the case 
of the “Bliicher’  re- 
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hinge bearing for the 
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sisted of upper and low- fig 10, DETAILS OF THE EXPANSION BEARING OF 202-FT. TRUSS 


er shoes of built steel 
construction with cast- WESTERN RY. 
steel boxes, embracing an 

8-in. pin. 40 ins. long. The lower shoe rested on 
an oak slipper 48 ins. wide by 20 ft. long (to carry 
650 tons at point of pivoting). The upper 
shoe bore against a set of steel brackets riveted 
to the side of the ship and was tied longitudinally 
to the skin plating by horizontal gusset con- 
nections. The ends of the shoes embraced the 
pin, in order to carry the lower shoe when the 
ship floated. The slipper under the fore-poppet 
was connected to the main siiding ways under 
the cradle by steel plates set vertically in the 


SPAN OF THE NEW CLINTON BRIDGE; CHICAGO & NORTH- 


in 1908 amounted to 890 tons, showing a decrease of 
50% from the imports of 1907. Nearly five times as 
much spelter was exported in 1908 as in 1907, the fig- 
ures for the two years being 2,500 tons and 563 tons, re- 
spectively. The estimated value of the refined lead 
produced in 1908, at the average price, is $32,844,000. 
The imports of refined lead decreased from 9,277 tons 


in 1907 to about 3,000 tons in 1908, and the exports ofe 


lead from foreign mines smelted or refined in the United 
States increased from 61,424 tons in 1907 to 75,000 tons 
in 1908 Kansas leads in the production of spelter and 
Missouri retains first place among lead producing states 
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A New Departure in Flexible Stay-Bolts.* 
By H. V.-WILLE,+ M. Am. Soc. M. E. 


There is practically no littrature on the subject of 
stay-bolts, and this is particularly true of flexible stay- 
bolts. The increasing size and pressure of boilers make 
this subject of vital importance to railroads and to those 
responsible for the management of that type of boiler 
in which the firebox is stayed by a large number of 
bolts. 

The boiler of the consolidation locomotive, now the 
prevailing type in freight service, contains about 1,000 
bolts liss than 8 ins. long and about 300 of greater 
length. The large types of Mallet compound locomotives 
now meeting with much favor have a much larger num- 
ber, there being 1,250 short and 300 long bolts in loco- 
motives of this class recently constructed. 

In recent years some form of flexible stay-bolt, that 
is, one having a movable jojnt, has been very exten- 
sively used in the breaking zone of locomotive boilers, 
but their high cost and the difficulty of applying them, 
their rigidity due to accumulation of rust and scale and 
the fact that their use throws an additional service on 
the adjacent bolts because of lost motion have militated 
against their more general use. 

It is well known that stay-bolts fail, not because of 
the tensional loads upon them. but from flexural stresses 
induced by the vibration resulting from the greater ex- 
pansion of the firebox sheets than of the outside sheets, 
but notwithstanding the general acceptance of this the- 
ory, engineers have designed stay-bolts solely with re- 
spect to the tensional loads. It is quite general prac- 
tice, it is true, to recess the bolts below the base of the 
thread, and this has effected a slight reduction in the 
fiber stress, but practically no effort has been made to 
design a bolt to meet the flexural stresses or even to 
ealculate their magnitude. This ic surprising in view 
of the simplicity of the calculations to which the ordi- 
nary formulae for flexure apply. 


Let 
F = fiber stress. 
BE = modulus of elasticity. 
I = moment of inertia. 


DB = diameter. 
N = deflection. 
LL = length. 
W = load. 

We then have 


2FI WIA 
—-——; N= -——-—., 
DL 3HI 
substituting 
2F I 3EDN 
tgs Pe nf 
BED 21 


This formula shows that the stress increases in di- 
rect proportion to the diameter and decreases as the 
square of the distance between the sheets. 

The application of the formula to service conditions 
gives the following stresses: 


Conditions: Bolt spacing, 4 ins. c. to c. 
Assumed expansion, 4/100-in. 


Length of bolt, 6 ins. 


Flex- 
ural 
Type. Diameter of Bolt. Stress 
in. sn cahundionaaeaae 1% in. 51,500 
EVO. o 0ncecened spaviscs 1 in. 7 
OM. s vsiecwttadee Sues oe % in 


3 39, 
oh seth ek ee 1 in. ends, 7/j, in. stem 19,700 


is universally employed in the manufacture of 
these bolts and it is not good practice to exceed a fiber 
stress of 12,000 Ibs. per sq. in. It is apparent that stay- 
bolts in the zone which meets the expansion of the sheets 


Iron 

















Fig. 4. Spring Steel and Regular Iron Stay-Bolts 


of Same Tensile Strength. 


are stressed above the elastic limit and must necessarily 
fail from fatigue. Fractures always originate at the 
outside sheet at the point where the bending moment 
due to the movement of the furnace sheets is greatest. 


*Published in the ‘‘Journal’’ of the American Society of 
Mechanical Bngineers, January, ; 

tAssistant to the Superintendent, Baldwin Locomotive 
Works, Philadelphia, Pa. 

t“Testing of Stay-bolt Iron,”’ H. V. Wille, Am. Soc. 
T. M., vol, 4, 1904. 


ACTUAL BREAKING STRENGTH OF STAY-BOLTS. 


The fractures are in detail, usually starting from the 
base of a thread and gradually extending inward. Man- 
ufacturers of stay-bolt material have endeavored to min- 
imize failures and to meet the unusual conditions of an 
iron stressed beyond its elastic limit by the supply of 
specially piled iron arranged with a view to breaking 
up the extension of the initial fracture. For this reason 
iron piled with a central section of small bars and an 
envelope of flat plates has met with much success for 
this class of service. In a further effort to secure an 






Stay bolt E: 
Center Lines 








Section 


reg... 1. Fim. 2, Faggot 
Through Loco- Piling for lron 
motive Firebox Stay-Bo!ts. 
Showing Loca- 
tion of Stay- 
Bolts. 


iron specially adapted to this class of work various 
forms of shock, vibratory and fatigue tests have been 
imposed. No design has yet been produced, however, 
which permits the employment of material of elastic 
limit sufficiently high to resist the flexural stresses, al- 
though a large class of material particularly adapted to 
the purpose is available. 

It is obvious that the remedy does not lie in the use 
of a slow-breaking material but in the employment of 
material of sufficiently high elastic limit to meet the 
conditions of service. It is also possible to reduce th> 








Fig. 3. Flexible Spring Steel Stay-Bolts With Soft 
Steel Ends. 


diameter of the bolt greatly by the use of such a ma- 
terial, thus proportionately reducing the fiber stress in 
flexure. 

Stay-bolt material, however, must possess sufficient 
ductility to enable the ends to be readily hammered over 
to make a steam-tight joint and to afford additional se- 
curity against pulling through the sheets. To meet these 
conditions the bolt illustrated in Fig. 3 has been de- 
signed. The stem is of the same grade of steel as that 
used in the manufacture of springs. It is oil-tempered 
and will safely stand a fiber stress of 100,000 Ibs. per 
sq. in. Its high elastic limit makes it possible to re- 
duce the diameter to % or ‘/\-in. or even less. The 
ends are of soft steel, and it is thus possible to apply 
and head up the bolt in the usual manner. 

The employment ‘of a stem of the diameter indicated 
reduces the fiber stress in flexure to less than one-half 
that in the ordinary type of bolt and it is of material 
eapable of being stressed to a high degree. It has 
hitherto been impossible to employ in stay-bolts any of 
the steels containing chromium, nickel, vanadium or 
other metaloid possessing. properties especially adapted 
to this class of work, but these steels can readily be 
used in the stem of the bolt described. 

The stem of the bolt can be flexibly secured to the end 
in one of the customary ways, but the flexibility of the 
bolt does not depend upon a flexible connection. 
of bolt with a relatively inflexible connection, usually 
one in which the stem screwed into the ends with a run- 
ning fit, met with the most favorable consideration. Such 
a bolt is flexible as a spring is flexible, in that it can 
be deflected to meet the requirements of service without 
exceeding the elastic limit. In fact the stem may be of 
a number of pieces, either of plates or small rods, thus. 
increasing its flexibility. 

The actual breaking strength of the bolt sizes ordi- 
narily employed is shown in the accompanying table. 
These bolts were recessed to the base of the thread and 
tested in the same form as that in which they are em- 
ployed in service. For comparison, the approximate 


Actual Breaking 


Type. Nominal Diameter. Strengthin lbs. Weight. Vibrations. 
WOR Sach ts teds in taakeeenes et = 500 20 oz. 6,000 
hen oiw sisiaseanench sowie cg aan sa -in. 24,500 15 oz. 5,200 
ee ee ee eee 1-in. ends °/,, in. stem 32,000 10 oz. 500,000 


A type 


weights of bolts of the usual length 
These weights are for bolts over the « lens} 
cluding the squared ends for screwing : Raed... 
sheets. a 

The vibrating tcst was made by clam — 
the bolt in a machine and revolving bis 
through a radius of 3/32-in., the speci: Fes 
long from the end of the right head to shen aaa 
rotating head. A tensional load of 4,0) Rk. 
applied to the bolts. The best grades of ae 
on being subjected to from 5,000 to ee 
whereas the spring steel bolts were \ ae 
times without failure, and on some o/ 
was continued without failure to 1,(») 
These tests demonstrated that the bolt 
beyond the elastic limit under these « ( 
and that the probability of its failure R- 
conditions is very remote. 

The extent of the expansion which ca 
the firebox of a boiler can readily be ca 

Distance betwen stay-bolts, 4 ins. 

Temperature of inside sheet, 400° F. 

Temperature of outside sheet, 100° F. 

Coefficient of expansion, 0.0000066. 

Then the expansion between the two b Tees 
0.0000086 x (400 — 100) x 4 = 0.0079, and bet wa 
deflect 0.00395 in. It has been shown th 
of deflection will stress the usual type o! 
the elastic limit. In practice, however, 
hold rigidly, throwing the entire deflection th 
cent bolt, or neither bolt may deflect and 
then buckle. Under this condition the neutrs i 
sume the form ABC (Fig.5) and the length will 
2.00395 in. and the sheet will buckle 
BD = y 2.00895? — 2? = 0.125 in. It is obvious thy 
the repetition of a force sufficient to buckl« 
must ultimately lead to a crack in the fu 
If, however, the bolt deflects, allowing the 
mally expand, the latter will be relieved of : 
eous loads. 

A bolt of sufficient flexibility to deflect under 4 
forces following expansion, and of materia! 
hot be stressed beyond the elastic limit in r: 
forces, will greatly assist in reducing the co: 
maintenance by eliminating broken stay-lx 
ducing the stresses in the furnace plates. I! 
the bolt has a smaller diameter the life of 
plates should be further increased, as such « bolt wi 
interpose less obstruction to the circulation of the wate 
in the water legs. 














GRADE CROSSING REMOVAL IN MASSACHUSETTS 
since the passage of a state law providing for the work 
in 1890, has cost $30,682,177. Of this the raily 
panies have contributed $18,689,504, the stat 








and cities and towns, $4,016,508. During the year en? 
ing June 30, 1908, there were 27 grade crossings alx 
ished. The total number of grade crossings sti!! remain 
ing in the state is about 1,830. When the work of graé 
crossing removal began, in 1890, the total number was 


2,235. During the last year 27 persons were killed and 
30 injured at grade crossings. Over half thes 
ties occurred at crossings which were protect«: 
or flagmen. 
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A NEW ROTARY ENGINE, invented by Mr. J. Emery 
Harriman, Jr., Exchange Building, Boston, Mass., has 
been recently tested at the Massachusetts Institute of 
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Fig..5. Locomotive Boiler Plate With Rigid Stay- 
> Bolts. 
(Diagram shows distortion of neutral axis w 


n plate 
buckles.) 
Technology, and was described in a paper ' os 
Mechanical Engineering Society of the Institut: 00 Nov. 


10. The chief mechanical feature of the engin: “ppcats 


to be the use of steam pressure as the spring ~ hold- 
ing the abutment against the rotary piston. T's of 2° 
engine of about-3-HP. showed a steam consu' ‘ion of 
about 80 Ibs. per HP, hour when running no: dens 
ing and about 58 Ibs. when running condensi! A test 
on Nov.: 16 with superheated steam and the — sense? 
connected showed steam consumption as low » 1! !ds 
per HP. It is claimhedhat with engines of |. <cr siz 
_ Very much higher economiés would be easily ©’ ained. 
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There is a man in the city of Brooklyn who 
has saved more millions of hours of draftsmen’s 
time, it is probable, than any other man in the 
United States. 

Most engineers of mature age can easily recall 
the days when a necessary part of every drafts- 
man’s kit was a stick of India ink, and a neces- 
sary part of the day’s work of every draftsman 
was grinding the ink in a saucer until it was in 
a condition for use. This grinding was always a 
rather slow process, and draftsmen who were in- 
clined to loaf never expedited their work of ink- 
grinding. 

Something like a quarter of a century ago, Mr. 
Charles M. Higgins, of Brooklyn, devised a 
Scheme for putiing India ink on the market in 
liquid form, which made unnecessary the old- 
time process of ink-grinding and enabled a 
draftsman to cut out that part of the day which 
he had formerly devoted to this restful task. It 
was from one point of view a very trifling inven- 
tion, but it has, as we have said above, saved a 
greater amount of hours of drafting-room labor 
than almost any other invention for draftsman’s 
use that we can now recall. 


> 


It will be seen from the above that Mr. Higgins 
long ago made a hobby of saving. He recently 
had an opportunity to practice this hobby in a 
way that has attracted wide attention. 

During the financial crisis of October, 1907, the 
Brooklyn Bank—the oldest banking institution in 
the City of Brooklyn—was obliged to close its 
doors, Now it is a time-honored custom when 
neern is placed in a receiver’s hands, for 
court te allow huge fees to all the law- 

concerned. Lawyers of good reputation 

appointments as attorneys in receivership 
and charge fees for their services amount- 

) a small fortune. In fact, the division of 
‘ps among receivers and their attorneys when 
a se corporation is in financial trouble has 

to be looked upon as a sort of legitimate 
er site of the legal profession. 

: aight seem to an outsider, unaccus- 

to these things, that the time when 
rprise is in distress and. its creditors 








need all the assets that can be saved, is the very 
time when it ought not to be burdened with 
heavy legal expenses. The courts, however, take 
a contrary view, and under their auspices it is 
the custom for a swarm of attorneys to settle 
down upon the carcass of a defunct enterprise 
and strip the flesh from the bones, like a lot of 
vultures. The creditors usually consider them- 
selves lucky if the bones are left. 

Nor is the allowance of exorbitant fees the 
only method by which a concern’s assets are 
looted during a receivership. It is easy enough 
under one plea or another to sacrifice valuable 
property through forced sales in times of finan- 
cial stress, and some one always reaps a profit 
from every such sacrifice. 

Under the threat of such conditions an asso- 
ciation was formed among the largest depositors 
of the Brooklyn Bank, to protect the interests 
of all the depositors, and Mr. Higgins, whose 
firm was among the largest depositors, was made 
Chairman of an Executive Committee of Fifteen 
which undertook the fight to conserve the bank’s 
assets. The court had appointed as temporary 
receiver for the bank a man who was not a resi- 
dent of Brooklyn, and one in whose selection the 
depositors were not consulted. Under the urgent 
demand of the Depositors’ Committee Mr. Hig- 
gins was appointed as co-receiver. With the co- 
operation and aid of the committee he conducted 
a successful fight for the protection of the bank’s 
assets, and on June 23, 1908, the bank was re- 
opened for business without restrictions as to 
withdrawals of deposits. 

When Mr. Higgins accepted the co-receivership 
he pledged himself to the depositors to accept 
only such fees as would be satisfactory to all 
interests concerned. At the conclusion of the re- 
ceivership the court awarded to Receiver Bruyn 
Hasbrouck the sum of $23,000 and to Receiver 
Chas. M. Higgins the sum of $19,000. Mr. Hig- 
gins figured out that under the New York State 
law a receiver’s fees ought not to exceed 2%% on 
the moneys handled. As this would make his 
legal fee about $15,000, he returned $4,000 of the 
amount which he had received to the Brooklyn 
Bank. 

Of the amount remaining he paid $5,300 to the 
Depositors’ Committee toward the expenses it 
had incurred in its campaign for the protection of 
the bank’s assets. About $5,700 was retained to 
meet legal services and other necessary expenses 
which he had incurred in conducting the receiv- 
ership. Of the remaining $4,000, Mr. Higgins has 
contributed $1,000 to the Brooklyn Institute of 
Arts and Sciences as a memorial of the remark- 
able fight against extravagance in receiverships 
which his committee conducted, and the remain- 
ing $3,000, temporarily retained in case further 
expenses should arise from the work done in con- 
nection with the receivership, will probably be 
ultimately returned to the bank. 

This remarkable and unprecedented conduct by 
a receiver has attracted general attention in the 
city of Brooklyn, and it has seemed to us de- 
serving of a much wider publicity. In the State 
of New York the legalized graft carried on under 
the protection and direction of courts of jus- 
tice in connection with bank liquidations be- 
came such a notorious scandal that the Legis- 
lature of 1908 enacted a law placing the affairs 
of suspended banks under the control of the 
State banking department. 

Similar reforms, however, are needed in other 
states and in the economical conduct of busi- 
ness firms in financial difficulties as well as of 
banks. 

We wish Mr. Higgins’ idea of operating re- 
ceiverships economicaliy might be as successful 
as his achievements ‘in economizing time in the 
drafting-room. 


2 
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Such accidents as the collision at Dotsero, 
Colo., on Jan. 15, are periodical reminders of 
the fatal weaknesses of the train-order system 
of moving railway traffic. Their lesson is thor- 
oughly well known and only finds reiterated con- 
firmation in the regular sameness of the attend- 
ant circumstances, which move in the narrow 
range of three or four detail variations. The 
cumbrous complexity of the system is perfectly 





recognized by all who are familiar with railway 
operation, and the chances for breakdown bear 
direct ration thereto. The layman may be mis- 
led by noting that in every case some one per- 
son may be charged with direct blame for the 
accident: if the orders are wrong, it is the dis- 
patcher’s fault; if they are not properly trans; 
mitted to the train, an operator is responsible; 
if they are disobeyed or misinterpreted the 
blame falls on the train crew. But he should 
bear in mind that the real fault is in the sys- 
tem, if this is so complex or unwiedly as to in 
vite instead of neutralize the inevitable human 
propensity to err. 

Some years ago a railway officer, speaking be 
fore a technical society, gave a graphic descrip 
tion of the workings of the train-order system. 
He described the progress of a train over a busy 
single-track division, and told of the tripartite 
authority of printed timetable, dispatcher’s 
meeting-point orders, and time, all three of 
which the train crew must dovetail together into 
a perfect fit. He explained that before the train 
reached its division terminal, the engineer had 


accumulated several dozen orders for changed 
meeting-points, of which each order contained 
the chance of a collision, needing only a mis- 


calculation of a few minutes of time, or the fer- 
getting of a single item in orders or timetable, 
to bring it about. The description carried its 
own moral, namely, that under the conditions it 
is simply out of the question to look for com 
plete infallibility of the trainmen—they would 
need to be superhuman. In other words, we must 
expect collisions now and then. The facts do not 
belie this conclusion. 

All this means simply that block working, of 
some kind, must be made universal just as 
rapidly as the necessary forces can be brought to 
bear. The work of the Block Signal and Train 
Control Board of the Interstate Commerce Com 
mission, whose first report we printed last week, 
can do valuable service in furthering this end. 

a aS ee 

A novel proposal for stay-bolts of locomotive 
boilers is made in this issue by Mr. H. V. Wille, 
M. Am. Soc. M. E., of the Baldwin Locomotive 
Works. As is pretty well known, locomotive 
stay-bolts break, not from direct tension, but 
from bending due to the difference in expansion 
of the inner and outer sides of the fire-box. The 
present practice is to use very soft iron for these 
stay-bolts, which will stand frequent bendings 
without fracture. Experiments have also been 
in progress for fully a score of years with flexible 
stay-bolts having a ball and socket joint at one 
end, and some stay-bolts of this type have come 
into quite extensive use. Rust and scale, how- 
ever, tend to make any such joint inoperative. 
Mr. Wille’s proposal is to use a high carbon spring 
steel for stay-bolts, and increase the unit tensile 
stress. The stay-bolt thereby becomes of so 
small diameter that the bending it receives does 
not stress it beyond the elastic limit. 

The proposal seems sound from every point of 
view, with the one exception of the effect of 
corrosion. If these bolts corrode at the same rate 
as ordinary iron bolts, at the end of a given time 
the loss of say 1/32-in. from corrosion will rep- 
resent a very much greater reduction in strength 
than would be the case with an ordinary iron 
bolt. Perhaps it would be feasible to use an 
alloy steel with a high percentage of nickel, such 
as has been used for boiler tubes in the navy. 
This material resists corrosion to a remarkable 
degree. While the cost per pound is high, the 
amount of material would be so cut down by the 
small size of the bolt that its use might still be 
commercially practicable. 

Some objection may also be raised to the new 
bolts on the ground that the ends cannot be 
drilled so as to give automatic warning of break- 
age. If, however, the bolt can be made strong 
enough to be secure against breakage, this ob- 
jection would not be important. 


7 
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Many people of intelligence still hold the idea 
that the Administration at Washington was 
in some way to blame for the panic and business 
depression of 1907-8. Those who hold this opinion 
ought to consider the fact that the business de- 
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pression has been even more severe in Europe 
than in America. 

It is commonly claimed that the railways of 
the United States have suffered as severely as 
any industry during 1908, but the statistics of 
the Interstate Commerce Commission, published 
in our last issue, show that the gross earnings 
of the railways in the year ending June 30, 1908, 
were actually nearly $100,000,000 in excess of 
the earnings for 1906, and nearly $350,000,000 
in excess of the earnings for 1905. It never oc- 
curred to any one to call those panic years. 

In contrast with the comparatively moderate 
falling off in railway business in 1908, it is in- 
teresting to notice the terrific loss of business in 
the shipbuilding industry of Great Britain last 
year. As most of our readers know, shipping 
occupies as important a position in Great 
Britain as railway transportation does in the 
United States. Our contemporary, “Engineer- 
ing’’ of London, in its issue of Jan. 1, published 
full statistics of shipbuilding and marine en- 
gineering construction in 1908. The total out- 
put of British shipyards in i908 was only 1,077,- 
200 tons, while in 1907 the output was 1,847,200 
tons. In 1906 the record of 1907 was exceeded, 
the output being over 2,000,000 tons. 

An even better idea of the terrible collapse of 
the shipbuilding industry in Great Britain is 
gained from the statement that a lower figure 
of output than that of 1908 has not been re- 
corded since the year 1893. It is also interest- 
ing to note that, whereas all observers agree 
that business in the United States is now on 
the up grade and a steady recovery during the 
coming months may be expected, no such pleas- 
ant outlook is seen abroad. The editor of “En- 
gineering” in his review of the prospects of 
shipbuilding in Great Britain says: ‘‘Those who 
affect to see any soundly based permanent in- 
dications of improvement must be ranked as 
optimistic.” 


Two Important Supreme Court Decisions on 
Rate Regulation. 


Two decisions of the U. S. Supreme Court 
made public on Jan. 4 place a milestone to mark 
progress toward intelligent government control of 
public service corporations. The cases in which 
the decisions were rendered were the so-called 
80-cent gas case in New York City, and the case 





‘against the Knoxville Water Co., of Knoxville, 


Tenn, 

In both these cases the official authorities had 
fixed the rates which the public service cor- 
poration might charge; in both these cases the 
corporation had sought the U. 8S, courts on the 
plea that the rates charged amounted to con- 
fiscating its property without due process of law, 
and were therefore contrary to the 14th Amend- 
ment to the United States Constitution; in both 
these cases the lower federal courts had decided 
favorably to the companies, on the whole; and 
in both these cases the highest judicial au- 
thority in the land—the federal Supreme Court— 
has now upheld the rate-making power. 

In one sense, these decisions contain nothing 
new or in contradiction to what has previously 
been established by other decisions of our high- 
est court. But the importance of these cases 
and the publicity they have received, together 
with the firm stand taken by the Supreme Court 
in support of the rate-making power, makes it 
certain that the right of the public to regulate 
monopolies, particularly those engaged in mu- 
nicipal service, is established on a firmer basis 
then ever before by these important decisions. 


The 14th Amendment to the Federal Constitu- 
tion, as some of our readers may recall, was 
adopted subsequent to the Civil War. It was 
without doubt one of the most important results 
growing out of that contest. While it was en- 
acted partially to secure civil rights to the en- 
franchised colored people of the South, its effect 
in giving broad powers to the nation and, in 
fact, making the United States a real nation 
rather than a mere federation of independent 
commonwealths, surpasses that of any other 
clause or amendment of the Constitution. The 
part of the 14th Amendment with which the 


recent rate-fixing litigation is concerned reads 
as follows: 

No State shall make or enforce any law which 
shall abridge the privileges or immunities of citizens of 
the United States; nor shall any State deprive any per- 
— of life, liberty or property without due process of 

It will be seen that the whole litigation over 
the rate-fixing power rests upon the statement 
that no state shall deprive any person of prop- 
erty without due process of law. The contention 
in the New York gas case, in the Knoxville water 
case, and in hundreds of other similar suits 
which have been before the federal courts in the 
last ten years, has been that when a state, by 
some Official authority, fixed the rates to be 
charged by a public service corporation, it was 
depriving the owners of that corporation of their 
property. That the courts will interfere to pre- 
vent actual confiscation is of course established, 
and nothing in the recent decisions controverts 
this. But the confiscation must be well estab- 
lished, and the whole tenor of the recent de- 
cisions is to discourage the resort to the courts 
in any of these cases where there is any doubt 
as to whether the corporation is really being held 
down to less than a reasonable rate. 

And here it should be pointed out that the 
whole question really turns on the interpreta- 
tion of what a reasonable rate really is. Upon 
this point the recent decisions are explicit to 
a gratifying degree. It is declared that a rea- 
sonable rate is one which will pay the operating 
expenses, will keep the plant in good condition 
so far as current repairs are concerned, will off- 
set depreciation of the property, and will in ad- 
dition leave sufficient profit to pay a fair re- 
turn upon the actual value of the plant used by 
the company in carrying on its business. As to 
what is a reasonable return on this investment, 
the Court very properly indicates that this will 
vary in different places and with different lines 
of business. 

In a new country, where capital commands a 
high rate of interest, a larger return must of 
course be allowed. So, also, with a business 
which involves large elements of risk, a high 
rate must be allowed, in’order to induce capital 
to make the investment. 

The company is also entitled to have the pres- 
ent value of its property considered, in fixing the 
amount on which the return is to be based. For 
instance, a water company or a railway company 
may have acquired real estate for its business, 
which has greatly increased in value since its 
purchase; this increase in value it is of course 
entitled to earn an income upon. On the other 
hand, the Court does not look with favor upon 
the plea that the companies are entitled to have 
their franchises or good will appraised as part 
of their property on which an investment is to 
be earned. Concerning this the Court says, in 
the Consolidated Gas case: 

We are also of the opinion that it is not a case for the 
valuation of good will. The Master [who made the in- 
vestigation for the lower court] combined the franchise 
value with that of good will, and estimated the total 
value at $20,000,000. The complainant has a monopoly, 
in fact, and the consumer must take gas from it or go 
without. He will resort to the ‘old stand’ because 
he cannot get gas anywhere else. The Court below ex- 
cluded that item, and we concur in that action. 

It is well worthy of note, too, that the com- 
monly held claim to the effect that the total 
capitalization of a company has something to 
do with the value on which it is entitled to earn 
an income, is wholly discredited by the Supreme 
Court. In its decision in the Knoxville water 
case, the Court naively says: 


Counsel for the company urge rather faintly that the 
capitalization of the company ought to have some 
influence in the case in determining the value of the 
property. It is sufficient answer to this contention, that 
the capitalization is shown to be considerably in excess 


-of any valuation testified to by any witness, or which 


can be arrived at by any process of rvasoning. * * * 
Bonds, and preferred and common stock, issued under 
such conditions, afford neither measure of nor guide to 
the value of the property. 

Another point constantly brought forward by 
the enemies of government regulation is that the 
legislature alone has the right to fix rates, and 
that it cannot delegate the right to other bodies. 
In the Knoxville water case, however, the rates 
under litigation were fixed by an ordinance of 
the city of Knoxville, enacted on March 30, 1901. 
Concerning this the Court says: 


The function ef rate-making is purely legislative in 


Vol. 6r. 0. 3 
manent 

its character, and this is true whether is ¢ 
cised directly by the legislature itself or} moo 
ordinate or administrative body to whom oaiiee on 
fixing the rates in detail has been de! i. The 
completed act derives its authority from t) zislaty ° 
and must be regarded as an exercise of th isin; 
power. tive 

It is extremely important that thi 


has been authoritatively laid down by Pcieaal 
for all students of government conc: tk 
rates for public service corporations 
fixed by public authority, the work . be ¢ 
better and more equitably done by 
istrative bureau or commission than by leg 
lature itself. This very case of the 80-c: 
in New York is a casein point. The act: passed 
in deference to public agitation demar 
the high rates charged for gas in New \ + (i, 
should be reduced; but no one wou! re tend 
that the members of the legislature w) \ yoteg 
for or against that act possessed sufficie:, «echnj. 
cal knowledge to judge whether that ra’ was o- 
was not a reasonable one. 

The same principle is involved in the legisja- 


tion establishing a maximum rate of | senger 
fare of two cents per mile. Such an ct was 
passed in New York State, but was veioed by 
Governor Hughes on the ground that sich acts 
should properly originate with the Public Ser. 
vice Commission, which alone could command 
the necessary expert knowledge to dctermine 
the reasonableness of rates charged for railway 
passenger traffic. 

In view of the explicit statement by the sy- 


preme Court on this point, the arguments against 
giving to State Public Service Commissions au- 
thority to fix rates is effectively silenced. If 
intelligent and fair rate making is to be done at 
all, by public authority, it must be done by such 
bodies. It is absurd to suppose that legislatures 
are competent to perform such work, which is 
as a matter of fact executive and not legislative 


‘in its nature. 


And there’ can easily be read in the Supreme 
Court decisions also, a warning to the extremists 
and the demagogues, who clamor for direct 
legislation on railway rates, such as the 2-ct. a 
mile passenger laws for example. 

The Supreme Court says to the investor who 
has placed his money in an honestly managed 
and honestly capitalized public service corpora- 
tion, that the power of the Federal Courts will 
be exercised to protect his property from actual 
confiscation by unjust and unfair legislation 
such as will reduce the return upon it to less 
than a reasonable figure. But any such investor 
must expect that his company will be subject 
to public regulation, and in the long run it will 
not be permitted to earn dividends on water in 
its capitalization. Further, the courts will not 
interfere with such public regulation unless a 
clear case of confiscation is made out; and resort 
to the courts in any doubtful case is distinctly 
discouraged. 

It is fortunate, indeed, that the Supreme 
Court has laid down this so distinctly. We are 
at the end of the long debate over the question 
whether the public, through its lawfully con- 
stituted representatives, may protect itself 
against the extortions of natural monopolies. 
We are at the threshold of an era when the rates 
charged by all so-called public service corpora- 
tions will be regulated by public authority. If 
the corporations affected pursue an obsiructive 
course and continually appeal to the courts, such 
a vast volume of litigation will be started as 
will absolutely block the wheels of justice. 

The Supreme Court foresees the possibility of 
such a condition and urges public service cor- 
porations to give a fair trial to rates fixed by 
public authority before resorting to the ‘ourts. 
We trust its advice will be heeded by those men 
in charge of our public service corporations who? 
are big enough and broad enough and p.triotic 
enough to consider the needs of our © )mmon 
country. 

Are the public service corporations w''!ng to 
make a fair trial of public regulation? ‘! they 
are, it is probable that public regulation can be 
made the American solution of the pro''em of 
monopoly. But if they prevent—as they doubdt- 
less can—the success of Government re~ :!atio®, 
they will drive the people to the other a!‘ :nativé 
of Government ownership. 
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ETTERS TO THE EDITOR. 
Glory ys. Dollars. 

ir will please discontinue my subscription to the 
= course is taken not from any dissatisfaction 
nd agazine, which I consider an excellent tech- 
ee _ and I would certainly continue it were I 
~et vw this line further. 
come to the conclusion, after wasting a few 
sa » experiment (in which I attained reason- 
oie } that Engineering as a profession has a 
ee ‘ glory in the eyes of the Engineer, but offers 
a 1 rn financially upon the investment of educa- 
pad perience that it requires. While still young 


I ha’ mined to start again, bequeathing my share 
to other seekers for fame, content to applaud 
from obscure but comfortable quarters. 
Wishi yu every success and a large factor of safety, 
Yours very truly, 
“Assistant Engineer.” 
Alaba Dec, 29, 1908. 


~ 
? 


A Hint to Contributors to Technical Literature. 


Sir: sour issue of Dec, 3 you give some very in- 
views of a large dam near Sydney, New South 





teresting 

Wales. 

I would like to say, however, that a cross-section would 
be quite as interesting. To me, personally. it would 


be about all I would care to see, if from it I could get 
the factors of safety. It is strange that so little is ever 
said about the coefficient of friction assumed on the 
factor of safety against sliding or overturning in dams. 

I cannot understand how engineers can derive any 
pleasure in looking at pictures of a dam when they do 
not know its strength as compared with the pressure it 
will be called upon to sustain. 

I have noticed in many cases in different engineering 
journals and your own very excellent one among the 
number, that, even when a dam cross-section is given, no 
mention is made of the factors of safety. I like to come 
across a @escription of a dam with factors of safety 
that are worth boasting of, but I am usually obliged to 
figure them out for myself, from what is often insuffi- 
cient information, and it looks as though others cared 
very little about this matter. 

I may be peculiar in this regard, but a pretty picture 
of a dam with fine curves, excellent paneling along the 
top, ete., seems to me to be as “sounding brass or tink- 
ling cymbals” if one is not assured that “‘strength’’ is 
there. I am, yours truly, 

Jno. S. Fielding. 

Toronto, Ont., Jam. 11, 1909. 


adnan 
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A Simple, Easily Remembered Pipe-Discharge 
Formula. 


Sir: Probably many hydraulic engineers have felt the 
necessity of a pipe-discharge formula so simple that it 
may be readily remembered and worked out in the fleld 
in the absence of tables, ete. I have for many years 
made use of the formulas given herewith, in which 


Q = Discharge in million gallons daily; 

8 = Slope or loss of head per unit of length; 
D = Diameter of pipe in feet. 

d = Diameter of pipe in inches. 


Q = 25 D® Da; or 
Q = 05 & Vas. 


These above formulas are modifications of the Chezy 
formula and in the first, ¢ = 98.6, while in the second 
formula it equals 98.4. These values will be found to 
be conservative for cast iron up to 30 ins., being about 
10% within average results. Above 30 ins. the formulas 
sive correct values for riveted steel pipe, being also con- 
Servative for this purpose, but for these large sizes 
the values are of course too small for cast iron. They 
are, therefore, admirably adapted for use for long gravity 
Mains or force mains or sewer outfalls, since 30 ins. in 
diameter is about the size above which it becomes more 
Profitable to use steel than cast iron. These formulas 
are so simple that it is often easy to work out results 
mentally with an aceuracy which is all sufficient for 
ordinary purposes. 





Yours truly, 
, c. C. Vermeule. 
205 Proadway, New York City, Jan. 11, 1909. 





Dura‘\ity of Creosoted Piles in the Caribbean 
Sea. 


Sir: reference to: the article in your issue of 
Jan ‘he Galvestom: bridge, it may be of interest to 
note a owhat similar instance of the effectiveness of 


creosoting as a preventative against the attacks of the 
teredo. 

During the year 1892, the Cartagena Railroad Co. built 
a fairly large wharf at Cartagena, Colombia, S. A., the 
work being done by a contractor whose name, unfortu- 
nately, I do not now remember, but whose plant, I be- 
lieve, was'located at Mobile, Ala. The whole of the struc- 
ture was of creosoted yellow pine. 

I was reliably informed as late as 1904 that there was 
absolutely no signs of decay at that time, and that a short 
time previously, when, owing to some damage done by a 
steamer, some of the timber and piles had to be replaced, 
the old material was found to be in as good condition as 
new. The management of the railway was so pleased 
with the condition of the structure at this time, that they 
sent an official letter of thanks to the contractor in recog- 
nition of the good quality of the creosoting ; which, by the 
way, I believe, was done without any inspection on the 
part of the Railroad Company. 

Yours very truly, 
“Resident Engineer.” 

New York, Jan. 11, 1909. 


* 


Successive Firing in Rock Tunnel Headings. 

Sir: I note in your issue of Dec. 31, 1908, an article 
by Mr. Walton I. Aims on the methods employed in driv- 
ing the headings of the Loetschberg tunnel. Mr. Aims 
describes with some detail and characterizes specifically 
as somewhat different from American practice a method 
of blasting which is, I believe, familiar to every engi- 
neer who has had charge of mining operations or of a 
tunnel work in the western states. Firing by time fuse, 
carefully cut to fire the center cut before the side 
rounds is in common use and much in favor in this 
country. We find that in this way we secure better re- 
sults with the expenditure of less powder than could be 
secured by the simultaneous firing of all holes in the 
face, and I think the method enables us to control over- 
breakage a little better. There is, of course, an ele- 
ment of danger from missed holes and defective fuse, 
which is eliminated by electric firing. 

A careful study of Mr. Aims’ article has left me with 
the impression that the engineers on the Loetschberg 
tunnel have endeavored to minimize the time lost in 
withdrawing and replacing the drill, and in mucking. To 
this end they have devised a novel drill mounting, and 
have, I gather from Mr. Aims’ description, adopted a 
working system involving Ifghter blasts than would find 
favor with many engineers in this country. 

While the progress on the Loetschberg tunnel has been 
at a rate far better than the American record, I cannot 
find in Mr. Aims’ article ground for his closing observa- 
tion that a study of European methods would enable 
American engineers to equal European progress records 
in tunnel work. Yours truly, 

Albert G. Brown. 





St. Joseph, Mo., Jan. 8, 1909. 
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A Proposed Crown Formula for Macadam Roads. 


Sir: While it is true that the ordinary macadam road 
or street is being rapidly replaced by some form of 
bituminous macadam, there are still, no doubt, large sec- 
tions of the country where the automobile is little used 
and in which the macadam or telford will, on account 
of its comparative cheapness, hold its own for many 
years to come. 

Considering this last, and the long number of years 
since macadam first came into common use, it seems 
strange that there should be so little uniformity of prac- 
tice in certain details of construction, as for instance the 
crown suitable for such a roadway. Some greater ad- 
vance has been made on this line as regards the more 
permanent forms of street paving, and possibly the best 
practice of to-day is embodied in the formulas worked 
out by Mr. Andrew Rosewater, City Engineer of Omaha. 

It has occurred to me that some formula of the same 
general form as the Rosewater formulae might be devised 
for macadam construction; perhaps the following: 

w (100 +8 f) 





c= 





2, 
in thie a tcemeanraes in feet, w = the 
width of the street in feet, and f = the grade of the 
street in feet per hundred. This formula indicates a 
crown-height varying from 1/25th the width for a level 
street to about 1/14th for a street on a 10% grade. 

The formuia, in its present shape, is intended for use 
on a well-built city street, where repairs are attended 
to fairly promptly and a good quality of well-binding 
rock is obtainable. It can, of course, be modified to suit 
conditions not so favorable by inserting a constant factor 
“a,” the value of which can be determined for the par- 
ticular circumstances governing by the judgment of the 
engineer in charge of the work. In fact, the same form- 
ula can be made to apply with a like variation to some 
of the various forms of bituminous macadam. 

I should be glad to have the opinion of the profession 
as to the desirability of a formula to serve the purpose 


this formula is designed to fulfill, and also as to tho 
correctness of the values given to the constant factors. 
Yours truly, 
S. D. Newton, City Engineer. 
Knoxville, Tenn., Jan. 6, 1909. 


wide 


Machine vs. Hand Mixing for Concrete Curb and 
Gutter Work. 


Sir: In a recent treatise on concrete it is stated that 
“concrete sidewalk and curb work are essentially hand 
mixing work.” It may be of interest to record certain 
figures, which do not accord with the above statement. 
In the following comparison the figures on hand-mixing 
are taken from Gillette's ‘“‘Cost Data’’ and apply to curb 
and gutter work done at Champaign, Ill. The figures on 
machine mixing are for combination curb and gutter 
work done under my immediate supervision. 

The cost given for machine mixing is the average cost 
per lin. ft. of 8,465 lin. ft., and includes all items of 
labor, charge for plant, coal, etc., and superintendence. 





Hand- Machine- 

mixing. mixing. 
Average wage, per hour....... 19.7 cts. 80.7 cts. 
Material handled per 100 lin. ft. 4.6 cu. yds. 10.1 cu. yds. 
Cost per lin. ft., labor........ 9.33 cts. 21.1 cts. 


Reducing wages per hour and material handled to the 
standard of 19.7 cts. per hr. and 4.6 cu. yds. per 100 lin. 
ft. we have a labor cost of 6.2 cts. per lin. ft. for the 
machine mixed, against 9.33 cts. for the hand mixed, 
showing a saving of 34%. 

The average cost of 21.1 cts., as given above is high, 
as neither the laborers nor the finishers were familiar 
with the work and the duration of the work was very 
short. Toward the close the labor cost was 14.7 cts. per 
lin. ft., wages and material handled remaining the same; 
reducing as above we have 4.3 cts. per lin. ft. for the 
machine mixed, against 9.33 cts. for the hand mixed, a 
saving of 54%. 

While the reduction in cost is not always in the same 
proportion as the reduction in material handled, in the 
above instance it would be very nearly so. 

The following cost data on cement sidewalks using ma 
chine mixer are also interesting. 

The walk was built on the ground, which was tamped 
after being excavated to subgrade, it consisted of a 3-in. 
base of 1:3:5 concrete and 1-in. finish coat composed of 
one part each of cement, sand, and pea-gravel, at drive 
crossings the base was made 5 ins. thick. A mixer with 
gasoline power was used. 

The average wage per hour was 29 cts., finishers being 
paid 50 cts. and laborers 25 to 40 cts. per hr. The aver- 
age gang, finishing subgrade, setting Strips and laying 
walk, consisted of 43 laborers, 1 engineer and 3 finishers, 
the average 8 hrs. work was 5,168 aq. ft. of walk 6 ft. 
wide. The area covered at the following cost was 169,- 
524 sq. ft. of 4-in. walk and 6,012 sq. ft. of 6-in. walk. 
The labor cost includes all items of labor, charge for 
plant, fuel and superintendence ; finishing subgrade is in- 
cluded, but no excavation. 


Cost 

per 
Totals. sq. ft. 
Dee, Bes GOs ce cne cacscoccetatitinacs $3,866.35 022 
3.430 bbis. cement at $2.85............ 9,775.50 055 
2,718 cu. yds. sand and gravel at 90... 2,446.20 014 
$16,088.05 1 

A. A. Clark. 


803 Tribune Bidg., Salt Lake City, Utah, Dec. 23, 1908. 





Minneapolis Building Department Tests of Rein- 
forced Concrete Columns. 


Sir: I have noted your review of the tests of the 
Minneapolis Building department on reinforced concrete 
columns, also the remarks of S. E. Thompson and your 
editorial of Jan. 7. 

The writer witnessed some of the tests of the building 
department. He also was very kindly presented by Mr. 
Cowles with a print showing the makeup of the set of 
columns. The department was hampered in its work. 
first by lack of equipment, second by the small size of 
the machine, which forced it to test small specimens. 
The efforts of the officials in this direction were com- 
mendable, however, in that they did the best they could. 

The concrete used was hand-mixed, with «a sand that 
was below the grade we usually expect to use in con- 
crete work, and the concrete itself was below the stand- 
ard used in general practice. In view of the fact that 
the specimens were small it was a difficult matter to de- 
sign the reinforcement so that it would bear a fair pro- 
portion to the reinforcement of the full-size column. For 
example, %-in. round vertical rods supported by hoops 
6 ins. on centers would have about as much restraining 
effect on concrete against lateral bulging as ordinary 
1% or 1%-in. rods would have with hoops 2 ft. on cen- 
ters, leaving us rather slim ground upon which to make 
a legitimate comparison between spirals and hoops. 

The majority of tests which the writer has seen 
using hoops alone apparently bear out the view of Mr. 
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Thompson and the Editor, the hooped columns, however, 
presenting lateral flexibility to a surprisingly high de- 
gree. Such a column commences to check and scale out- 
side of the hooping before it has developed more than 
half of its ultimate strength, in strong contrast with the 
longitudinally reinforced type, which gives little warning 
before it goes to pieces. 

The combination of the two types of reinforcement, 
namely a fair degree of vertical steel and suitable hoop- 
ing presents different characteristics under test. Check- 
ing and scaling of the outside shell does not take place 
until after the hoops are over strained and stretched. This 
scaling and checking does not occur until after the 
column has developed something like 85% or more of 
its ultimate strength. In view of the fact that the column 
is held in line more rigidly longitudinally by the ver- 
tical reinforcement there is no chance for the lateral de- 
flection of the hooped type without the vertical reinforce- 
ment, with the result that the large distortion of the 
hooped type does not occur until the ulimate value of the 
column has been nearly developed. 

The writer has made some tests up to a capacity of 
700 tons, since he is doing such an amount of this class 
of work that he cannot afford to be in doubt as to the 
values developed. If Mr. Thompson can figure how he 
can obtain results secured by the writer in tests made 
by him (some of which are fllustrated in Bulletin 11, 
Turner System of Reinforced Concrete) other than by 
figuring the combined effect of the vertical steel and the 
hooping he is doing much better than the writer is able 
to and certainly well deserves the thanks of the profes- 
sion for the ingenious explanation that he will be forced 
to offer. 

It seems to the writer that we cannot get good results 
in a reinforced-concrete column without proper attention 
to the makeup of the concrete, the hooping and the ver- 
tical reinforcement, any more than our best bridge en- 
gineers succeed in developing the desired strength in 
bridge compression members without proper arrange- 
ment of the steel and proper attention to the proportions 
of the section and the size of the lacing in the makeup 
of the member. 

In this respect the writer would disagree with Mr. 
Cowles in his conclusions regarding the relative efficiency 
of welded hoops and spirals. 


Respectfully yours, 


C. A. P. Turner. 
Phoenix Bidg., Minneapolis, Minn., Jan. 9, 1909. 





* 
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Diagram for Reinforced-Concrete Beams Accord- 
ing to D’Ocagne’s Method of Isoplethe Points. 


Sir: Many tables have been published for use in de- 
signing reinforced-concrete slabs and .\bcams but it may 
be said of all of them that they cover too much paper, 
but do not cover a very wide range of values. The ac- 
companying diagram, which is constructed in accordance 
with d’Ocagne’s method of isoplethe points* and which 
gives results that are accurate for all practical pur- 
poses, is compact and may be made to cover all values 
of the various variables. 

In constructing the diagram the “‘straight line’ form- 
ula was used. All the columns are self-explanatory ex- 
cept the first and the last. 


cn 

27 (T +c n) 
and is the constant K, in the formula A = K; b d; 
nes T+2en) 

6(T+0n)* 
the constant K, in the formula M = Ky, d@. 
Allowable stress in steel. 
Allowable stress in concrete. 

Modulus of elasticity of steel. 


fa (T, o, 2) = 


fm (T, o, n) = 


ey 
4 
i 
Wile 





x Modulus of elasticity of concrete. 
A, M, b & d as on diagram. 


The lines at the top of the diagram are intended as a 
key for its use. For a simply supported beam uniformly 
loaded the moment may be obtained from the diagram. 
For other cases, the moment must be calculated or the 
load multiplied by the proper factor to permit the use 
of the diagram to obtain the moment. Suppose we want 
@ simply supported beam with span of 19.5 ft. to carry 
a load of 600 Ibs. per lin. ft. Allowable stresses 7 = 
15,000 Ibs. per sq. in., c = 500 Ibs. per sq. in. and n = 
15. Place straight edge on 600 on “Load” line and 19.5 
on line “d’’ (see line 1). Swing about point of inter- 
section on line “M’’ until straight edge is on point 
15,000-500-15 on line “fm (T, c, n).” Then swing 
about point of intersection of this line with line “dd” 
until you get any desired depth and width as 6’ = 10 
ins, and d = 21.5 ins. Now swing about point of inter- 


*(This method has been fully described In its applica- 
tion to other cases in Engineering News, issues of Feb. 
8, 1906, p. 157; May 31, 1906, p. 612; Dec. 19, 1907, p. 
682; Sept. 3, 1908 p. 250.—Ed.] 


section with line “dd” until straight edge is on point 
15,000-500-15 on line fa (7, c, n) and read on line 
“A’’ 1.2 sq. in. area of steel required. 

The diagram is particularly useful in cases where 
there are limitations placed on the design and which 
would ordinarily be solved by several trials. For in- 
stance, it is desired to design a reinforced-concrete slab 
not to exceed 6 ins. in thickness and to take a moment 
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wrought-iron columns, made many years a 
further adds that there is a lack of data on aia, 
strength of columns, but that such as he h D able 
to find indicate that the elastic strength » pints 
below that of test specimens, but not mi: 4 \1,, 
with eyebars in tension. 

In the light of the Quebec’ Bridge disaster 
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REINFORCED-CONCRETE BEAM DIAGRAM. 


“‘b" (see line 2) and 5% ins. on line ‘‘d” (% in. al- 
lowed for covering steel). Swing about point of inter- 
section with line ‘bd d*”’ until it crosses 30 on line “M.” 
The intersection of this line with line fm (T, c¢, mn) 
will give stresses to be used. It will be safe to use 
any of the values falling above this line. We will take 
12,500-500-15. Then, to get arca of steel, place straight 
edge on point of intersection of the first line with line 
“b d” and point 12,500-500-15 on line “fa (7, c, n)” 
and read on line “A” .49 sq. in. 

If it is desired to use values of 7, c and m other than 
those given on the diagram, the corresponding points on 
the lines “fa (T, c, n)” and fm (T, c, n)” may 
be found by calculating a numerical problem with the 
desired values of 7, c and m and using the diagram 
backwards. Yours respectfully, 

L. H. Nishkian. 

1262 Turk St., San Francisco, Cal., Dec. 4, 1908. 
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Graphical Comparison of Steel Column Formulas. 

Sir: A paper entitled “Safe Stresses in Steel Columns”’ 
presented last February before the American Society of 
Civil engineers by Mr. J. R. Worcester, M. Am. Soc. 
Cc. E., brought forth a discussion showing a wide range 
of opinion on the subject. The author proposed a new 
column formula based on tests of ‘“‘full-size’’ columns 
made by Tetmaje:, Marshall, Christie, Bouscaren, Strobel, 
Lanza and the Watertown Arsenal, with a maximum com- 
pressive value of 12,000 Ibs. per sq. in. at zero ratio of 
1 to r and decreasing by an elliptical curve to zero at 
a maximum ratio of J to r equal to 120. He based his 
limiting value of compressive stress of 12,000 Ibs. 
largely on the fact that steel in compression does not 
develop the strength of the tension specimen test-piece, 
and fixed a maximum ratio of 1 to r of 120 as “‘war- 
ranted by experiments and good practice.” 

As pointed out by Mr. Carpenter and others in the 
discussion, however, the tests made by Tetmajer, Mar- 
shall and Christie were on small bars, angles and other 
shapes and tubes and the full-size tests of -Bouscaren, 








ibility which, as pointed out 
in the discussions of the 
paper previously referred to, 
is not “chopped-off” at the 


3— long end; for a simple clause 
could be inserted in the 

al specifications limiting the 
y permissible maximum ratios 

Ea for the various types of 


structures. As cited by Mr. 
Coombs, we must not lose 
J sight of the fact that prob- 
ably more full-size tests have 











been made of transmission 
towers than that of any other 
type of framed structure, 
showing remarkable ability to withstand compression at 
very high ratios of I/r. 

In the investigation of present structures, where ratios 
of l/r far in excess of Mr. Worcester’s limit are fre- 
quently found, such a formula would be of no value. Its 
adoption by any of our leading bridge or structural 
companies would make the securing of work on a com- 
petitive basis a very difficult matter indeed. Engineers 
would hardly feel justified in advocating this increased 
cost to their clients, and in fact, with the various build- 
ing laws ,of our principal cities fixing the permissible 
unit-stresses for steel columns, it is hardly likely that 
capitalists would consider any reduction. For competitive 
designs, however, a formula is almost imperative, and 
the question then is which of the leading column formulas 
should be adopted until exhaustive tests shal! furnish 
the profession a more accurate one. The following 
graphical table is therefore submitted, showing the !ead- 
ing formulas for the strength of steel columns bctween 
the ratios of zero and 200. 

In comparing over forty bridge specifications of the 
leading railroads of United States and Canada, ‘' was 
found that a large percentage of them used either the 
straight-line formula 16,000-70 1/r of the American Rail- 
way Engineering and Maintenance of Way Association, 

7,000 
or the well-known Gordon formula in the form — ——— 
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the specifications however not making any dis ~ction 
between the two grades). The percentage wou have 
been greater had more of the roads used an pact 
formula instead of a permissible live-load un. «(ress 
about 50% of the above without impact. A list vari- 
ous roads using the abeve formulas is given on dia- 
gram, but there dou "less roads usinc ‘nem. 
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aie greater loads than those originally 
—_—, y oe designed under the above formulas. 
= _-am clearly shows the wide variation in cur- 
The ‘5/8 + the formulas adopted by the Osborne En- 
oo eo. and the Chicago Bridge & Iron Works are 
= -ooording to good engineering practice, then 
= la proposed by Mr. Worcester is far too con- 
dl nd would add unnecessary material and ex- 
on ne structure. Ip fact, in his discussion of 
om ier’s excellent paper on “‘The Structural De- 
sign dings,” Trans, Am. Soc. C. EB.’ Vol. 54, p. 
18 oposed an alternate rule for compression in 
ed he straight line formula 16,000-70 I/r, as fol- 
- 3 umns may be used with a ratio of 2 to r not 
cot 16, 1 being expressed in feet and r in inches 
ere et to a maximum Ur of 192). The unit-strains 
om 19,000 Ibs. per sq. in.; for I/r from 2 to 4, 
12,000 per sq. in.; from 4 to 6, 11,000 Ibs. per sq. 
ieee x a decrease of 1,000 Ibs. for each succeeding 
increase of 2 im the ratio of 1 to r, which, he adds, 
“would give im every case safe results and be much 
easier application.” The result of this rule is plotted 
in th egram and is shown by the stepped line. It 
will be noted that this rule admits of far greater values 
than his conservative elliptical formula and permits of 


a maximum ratio of U/r of 192 with a permissible com- 


press 


ive stress of 6,000 Ibs. per sq. in., instead of zero 


yalue at only 120 ratio. 


In 
form 


the light of our present knowledge the straight-line 
nla 16,000-70 l/r of the American Railway Engi- 


neering and Maintenance-of-Way Association seems to 






be best suited to meet the various needs of current prac- 
tice and is rapidly gaining favor with those of the pro- 
fession engaged in the design of framed structures. 
Joseph G. Shryock, Assoc. M. Am. Soc. C. EB. 
Philadelphia, Pa., Dec. 17, 1908. 


Lectures on the Conservation of Natural Resources. 


Sir: The reference, in the illuminating article by Mr. 
J. P. Snow in the issue of the Engineering News for 
Dec. 3, 1908, to the consternation of the sawyer at the 
loss of water through evaporation has been well illus- 
trated at a local mill during the past summer of deficient 
rainfall. In the early part of the forenoon there was 
plenty of water in the brook to run the mill, but after 
the sun had a chance to get in his “pumping action’ it 
was necessary to stop the mill because of lack of water. 
This happened many days in succession. 

The discussion of late in regard to forest, as well as 
other, conservations has been very instructive and bene- 
ficial to those who have had access to sane and authori- 
tative articles upon it. That number is comparatively 
small, however, and it would seem that there is a neces- 
sity for broad dissemination of information which espec- 
jally affects the section of the country reached. It would 
seem that the Federal Government might with great ef- 
fectiveness undertake an extensive series of lectures illus- 
trated by lantern slides and in other ways. The particu- 
lar problems of each section of the country should be 
dealt with by those familiar with that part of the country. 
The lectures might be given by experts from the U. S. 
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Geological Survey, U. S. Department of Agriculture and 
other departments as well as state and other authorities. 
The lectures could at the same time distribute pertinent 
literature on the subject which is published by these de- 
partments and elsewhere. 

Such information given before students in colleges, 
academies and high schools, in rural lecture courses and 
various other places would give a lively appreciation of 
the necessity for intelligent and enthusiastic cooperation 
in order to conserve the natural resources and thus se- 
cure the advantages which would follow. With a people 
thus enlightened proper laws and proper practice would 
be forthcoming. 

Such a series of lectures delivered by Mr. Philip 
W. Ayres, State Forester for New Hampshire, before the 
students of the Thayer School of Civil Bngineering, 
Amos Tuck School of Administration and Finance and 
Dartmouth College and residents of Hanover gave very 
valuable information and aroused much enthusiasm. The 
illustrated lectures given by a thoroughly informed lec- 
turer in a delightfully effective and enthusiastic manner 
were supplemented by a tramp through the woods, during 
which time additional and supplementary information 
was given. Yours truly, 

Charles A. Holden. 

Hanover, N. H., Jan. 8, 1900. 


a *---— — 


The San Francisco Water-Supply and the Yo- 
semite National Park. 


Sir: I thank you for your courtesy in sending me a copy 
of your editorial article [Jan. 7, 1900) relating to my op- 
position and that of many others to the Garfield grant to 
San Francisco of large portions of the Yosemite Na- 
tional Park for a water-supply. Among the “othera’’ 
I may mention the Sierra Club of that city, the Amert- 
can Civic Association and the Historic and Scenic Pres- 
ervation Society, both national organizations, and the 
Appalachian Mountain Club of Boston. 

If you were more familiar with the opposition to this 
scheme and with the grounds on which the opposition 
is based—as set forth in the printed record of the hear- 
ing of Dec. 16, 1908, before the Public Lands Committee 
—you would not charge myself and other opponents with 
taking up the cudgels in behalf of the Spring Valley 
Water Co. I have no interest of any sort, pecuniary 
or other, in that company and don’t care a straw about 
it. What 1 am interested in is to help block the wanton 
destruction of the Hetch Hetchy Valley—one of the most 
beautiful of God's creations. In this matter I have taken 
up the cudgels in your behalf and that of every other 
American citizen who does not wish to see the good of 
the whole people subordinated to the Interests of a 
portion. 

I am glad to see that you admit that I am right in stat- 
ing (1) that the Spring Valley Water Co, is not @ 
monopoly in the sense of fixing its own water rates, aud 
(2) that this scheme is being used to bring that com- 
pany to sell out to the city. I have not said that this 
is wrong; but only that it implies a lack of sincerity 
on the part of the promoters. 

You are in error in saying that the opponents are 
all ‘‘far-easterners’’ except Mr. Muir. The votes against 
the measure numbered over five thousand in San Fran- 
cisco, and the fight against the scheme is led by the 
officers of the Sierra Club. But as it is your park and 
my park and the public’s park, why should we not have 
a right to be heard? 

You are in error also in saying that I have not been 
in the Yosemite Valley. I have also been over a large 
part of the drainage area affected by this grant, and had 
the honor to originate the Yosemite National Park, as 
Mr. Muir will tell you, for he and I set on foot and 
promoted the measures which resulted in its establish- 
ment. I was the only person who appeared before the 
Public Lands Committee of 1890 in advocacy of its crea- 
tion, and I have been fighting for its integrity ever 
since, 

Now, assuming that you are right that the Spring 
Valley is a monstrous monopoly, this is not the point 
at issue at all. That point is that the Hetch Hetchy is 
not necessary to San Francisco, for it has many other 
available sources. In the San Francisco municipal re- 
ports for 1877 you will find a report by Col. G. H. 
Mendel, U., 8. A., of over 200 pages in which he reports 
on fourteen available sources. Offers to the city have 
been made within a year of three separate sources: the 
Feather River, the South Fork of the American and the 
Stanislaus (the latter by two parties) and Mr. Muir 
has suggested the Cherry Creek region north of the 
National Park. Nothing could justify the destruction 
of the Hetch Hetchy Valley but an overwhelming 
necessity, proved by an impartial investigation. Since 
Mendel’s time the city has made no such impartial 
investigation. Secretary Garfield has made none—says 
he has no need to make one; and certainly Congress 
has made none. 

Nor has the Secretary investigated the resources of 
Spring Valley. I know nothing of the facts, but I know 
the company’s published claims: 
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(1) That it can develop it: present territory to 109, 

000 gals. per day. This is substantially confirmed by 
three competent engineers. Col. Heuer, U. 8. A., Mr. 
Grunsky and Mr. Davidson, oi the U. 8. Coast and Geo- 
detic Survey. (The present capacity is about 36,000,000 
and the present demand about 32,000,000.) 

(2) That it can develop other territory on which it has 
options so as to bring the total delivery up to 250,000,000 
gals. per day. Moreover, it offered, if it could come to 
terms with the city for the purchase of its property, to 
turn over these options free of charge. And if I mistake 
not, it agrees to fix the price by arbitration. Now, even 
bad men sometimes have good things to sell and they are 
not to be considered bad simply because the price they 
ask may be, or may be thought to be, too high. High 
or low, it is certain that the Merchants’ Association of 
San Francisco, on a test vote, declared itself overwhelm- 
ingly! in favor of the purchase of the Spring Valley 
properties. 

Is it too much to hope that this explanation may lead 
you to a fuller consideration of the merits of the ques- 


_ tion, and that you may be found on the side of the whole 


people in their fight for this wonderland of Nature, and 
the public’s rights therein, as guaranteed by the unani- 
mous vote of Congress in 1890, by which it was intended 
to rescue this region from all forms of spoliation. 
Respectfully yours, 
R. U. Johnson, 

Union Square, New York City, Jan. 11, 1909. 

[In the note to which Mr. Johnson refers we 
took particular pains to give him credit for his 
work in securing Yosemite Park for the United 
States and also for the sincerity of his motives 
in opposing what he regards to be a serious 
threatened curtailing of both the beauty and 
usefulness of a portion of the Park. We made 
no plea for the surrender of this or other national 
reservations for any utilitarian purpose that 
would prove to be their virtual ruin, but we did 
say that 
on the face of it there appears to be no reason why a 
storage reservoir in any one of the great national ae 
might not add to rather than take from both their at- 
tractiveness and utility. 

We put forth the statement just quoted largely 
as a challenge, in the hopes of eliciting something 
from Mr. Johnson or some one else of like mind 
which would be more specific than broad gen- 
eral assertions that to grant the Hetch Hetchy 
lands to San Francisco for water-supply pur- 
poses (in exchange for other lands now held by 
that city) would annihilate all the beauties of 
one of the chief portions of the Park, besides 
excluding visitors from a large area of the Park. 
It is only fair to presume that Mr. Johnson has 
specific information on this point in the way of 
maps and photographs, and if he or any one else 
has such or any other pertinent information we 
shall be pleased to give a reasonable amount of 
space to its presentation in our columns. 

We continue to be of the opinion that when 
Mr. Johnson changes from a defense of the 
Park to a discussion of the water-supply needs 
of San Francisco and the relations of the Spring 
Valley Water Co. to the city and to the control 
of water rates he seems to be venturing on un- 
certain ground and to be making himself, “pre- 
sumably without intention, the champion of the 
water monopolists.” 

We regret that we did Mr. Johnson the wholly 
unintentional injustice of spreading the story 
that he had never set foot in the Yosemite Park, 
but we took pains to give our authority for that 
statement, which was a newspaper account of 
Mr. Johnson’s recent remarks before a Congres- 
sional committee. 

We did not make the admissions claimed by 
Mr. Johnson in the third paragraph of his let- 
ter. An unfortunate typographical error (un- 
pardonable, we admit, in the eyes of one of the 
editors of “‘The Century Magazine’’) did make us 
say that 


to all intents and purposes the Spring Valley Water Co. 
does not fix its own rates, 

but the context showed that the “not” should 
have been omitted. 

Nor did we admit (or in this case deny) that 
the Hetch Hetchy scheme is being used to force 
the water company to sell to the city. We only 
asked, in commenting on Mr. Johnson’s asser- 
tion that the city was so using the scheme, 
“why shouldn’t it do so,” exactly as Mr. Johnson 
asks why he shouldn't fight to keep the city 
out of the Park. 

As to whether or not the Hetch Hetchy is 


necessary to San Francisco, or if not necessary 
then enough cheaper and better than any other 
scheme to warrant San Francisco in trying to 
secure it, we are unwilling to accept so general 
a reference to a report made thirty years ago, 
nor the offers of private parties claiming con- 
trol of other sources of supply, nor (worse yet) 
the claims of the Spring Valley Water Co. itself. 
The point is that the city authorities of San 
Francisco, acting on engineering advice, decided 
in favor of Hetch Hetchy, and their reasons for 
doing so should be given full and fair consider- 
ation. Moreover, the people of San Francisco, 
by a vote of 6 to 1, declared for both municipal 
ownership and the Hetch Hetchy scheme, as 
we understand it, on Nov. 12, 1908. How many 
of the small minority (5,000) who voted “no” 
did so because of their interest in the Hetch 
Hetchy scenery and how many voted “no” be- 
cause they were against municipal ownership or 
for the local water company, we cannot say, but 
we take it that a large proportion of the nega- 
tive votes had no relation whatever to keeping 
the city out of the reservation. 

We are not only willing but urge that the in- 
terests of the whole people be considered in con- 
nection with the Hetch Hetchy scheme, but it 
should be remembered that the people of San 
Francisco are a part of the whole and that San 
Francisco has claims on the natural resources 
of California, such as water for municipal needs, 
that may be paramount to the claims of the rest 
of the country on the right to have maintained 
inviolate a choice bit of landscape. Moreover, as 
already intinmated, we have seen no proof that the 
Hetch Hetchy landscape will be damaged by 
constructing a reservoir in the valley. 

There is a broad view of this whole subject 
which should not be lost sight of by the most 
ardent friends of our national parks and reser- 
vations. If these vast segregated areas are not 
wisely administered, with due regard to state 
and local demands on their natural resources, 
the acquisition of further areas and the proper 
maintenance of those already set aside will be 
threatened. It is, after all, but an infinitesimal 
part of the whole population of the country that 
will ever see the wonders and the beauties of 
Yellowstone, the Yosemite or any of the other 
great national parks or the great forest reserves 
that have been carved out of national or state 
domains. The water, the timber and the minerals 
of these regions must be kept available for 
proper use, and to that end the people of the 
vicinity will always have a first claim, and a 
claim that may, conceivably, require occasional 
sacrifices of natural scenery. The government 
authorities to whom the administration of these 
national reservations has been entrusted have 
wisely recognized these claims of the local public. 

Since the preceding paragraphs were written 
we have received much information bearing on 
this controversy, to some of which we will refer 
in a later issue.—Ed.] 





More Concerning the Proposed $500,000,000 
Expenditure on Waterways. 


Sir: The editorial in your issue of Dec. 31 in which 
you criticise my statement that if $500,000,000 were 
spent in improving our waterways, as advocated by the 
National Rivers and Harbors Congress at its recent 
convention in this city, it would save the people of the 
Union fully half a billion dollars annually in reduced 
freight rates, has been called to my attention. 

You devote nearly a column to a discussion of the 
subjtct, including the proposed Waterway Bond Issue 
of $500,000,000, and draw the deduction that my state- 
ments are misleading. 

Replying to a letter of Mr. Weller in the same issue, 
you say: 

Congressman Ransdell, the President of the Rivers 
and Harbors Congress, is doubtless sincere setting 
forth the enormous profits which the United States can 
make by investing in waterways but as we ge shown 
on our editorial page in this issue, his figures pe so 
are seen to be absurd as soon as co are cri 
examined. 

Now, let us make a “critical examination” and allow 
the facts to speak for themselves. 

You say “it is far from probable that freight can be 
carried by water routes on the average at half the cost 
per ton per mile as by rail.” In my judgment, you are 
wrong. Freight can be carried on well improved waters 
such as the Great Lakes, Long Island Sound, the Hud- 


ini 
son River, and-the Lower Mississippi River 


sith the average cost by rail. a 
According to official reports of the Unit: 


gineers the commerce through the Sault s: - aa 
during the season of 1907 was 58,217,21; “tid 
was carried an average distance of &2%.: ‘- 
freight charge of 0.80 of 1 mill per ton per... 
to $38,475,345. 

During the same year the average cos movir 
freight by rail according to the Intersta: Ba.. 
Commission-was 7.59 mills per ton per mile, 3 thee 
as much per ton per mile as the water rat: Pg: 
“‘Soo.”” Had this lake commerce been carri smi 
distance by rail at average rail rates, the f; h 


instead of being $38,475,345 would have bee. . ... 
that sum, equal to $364,844,832, or $325,381 
cess of what was actually paid. Hence, it i: 
sume that the money expended by our go 
improving the lake harbors and connectin 
through the St. Marie and Detroit Rivers, 
dering this splendid commerce possible, 
American people in 1907 on that portion of th 
passing through the Soo the sum of $325,387 
duced freight rates. 

Moreover, there is a vast commerce on th: Great 
Lakes which does not pass through the ‘So nd is 
carried at relatively the same rate of .80 of | ll per 
ton per mile—less than one-ninth of the a J¢ rail 
rate—the annual saving on which amoun: over 
a hundred million dollars. 

We have no accurate statistics as to the f: 
and volume of business on the Ohio and Low:; Missis. 
sippi rivers, but according to an elaborate study and es. 
timate made in 1905 by Major Wm. L. Siber: of the 
U. S. Engineer Corps, now a member of the 
Canal Commission, it cost 0.76 of one mil! 
per mile to move coal on the Ohio from Pittsburg to 
Louisville that year in the very unsatisfactory condj- 
tion of the river, when it was navigable only { r a few 
months of each year and at uncertain periods, and 0.67 
of a mill from Louisville to New Orleans. Th 


Tate 


Panama 
r ton 


e rates 
are respectively about one-tenth and one-eleventh of the 
average rail rate. When you consider that it is nearly 
2,000 miles from Pittsburg to New Orleans and that the 


water rates are one-tenth to one-eleventh of those by 
rail, it is readily seen how rapidly the savings run into 
big figures. 2 

Rates on package freights on rivers and canals are 


somewhat higher than the figurés shown above for 

commerce on the Great Lakes and for coal 
on the Ohio and Mississippi, but they are nothing like 
one-half of the average rail rate; and from the best in- 
formation obtainable after a careful study of the sub- 
ject, I am convinced that our average freight rate by 


water is about one-sixth the average by rail. 

In 1907 our railroads carried 236,000,000,000 tons of 
freight one mile at an average freight charge of 7.59 
mills per ton per mile, and received therefor $1,175,- 
000,000, according to reports of the Interstate Commerce 
Commission. I estimate that our internal waters, in- 
cluding the Great Lakes, and excluding all coast wise 
business, although the latter has been greatly benefitted 
by government expenditures, carried that year about 
73,000,000,000 tons one mile at a cost of $78,000,000; and 
had this waterborne commerce moved by rail at average 
rail rates the freight thereon would have been $555,(00,- 
000, or $477,000,000 in excess of the amount actually 
paid. Hence, it is clear that we are now receiving an 
annual benefit in cheap water rates on the commerce 
of our internal waters of nearly $500,000,000 a year. 

But this direct saving is only a part of the benefit. A 
large percentage of all past and prospective expendi- 
tures for waterways is for improving harbors on our 
seacoasts, such as Boston and New York, and at the 
mouths of great rivers like the Columbia and Mississippl, 
thereby permitting the entry and exit of much larger 
vessels. The larger the ship, the greater its carrying 
capacity and the cheaper its rates of freight. Vessels 
drawing 28 to 32 ft., and carrying 8,000 to 12,000 tons 
can and do carry freight very much cheaper than those 
drawing 22 to 24 ft. and carrying 3,000 to 4,(x) tons. 
The ocean rates to-day on the immense steamers | ying 


at our great harbors, which have been deepened to :'0 ft. 
and more, are from one-third to one-fourth the rates 
of 25 years ago, when steamers drew only 22 ft. to “5 ft.; 


and this saving of 300 to 400% in transportation charges 
is directly due to the improvement of our harbor. 

Moreover, railroad rates are materially cheaper 01 !ines 
paralleling and close to navigable waters. 


Now, we have expended during our national |i‘ less 
than six hundred millions on all our waterways, 1! as 
the resultant benefit in cheapened freight rates is cer- 
tainly in excess every year of the total original «st of 


all these improvements, I think it fair to assum that 
an additional expenditure of $500,000,000 to further im- 
prove these waters, under a comprehensive, bu "05% 
like system at the rate of about $50,000,000 a year for 
the next ten years, would result in a further savins whea 
completed, of an equal sum eyery year. 

Permit just a few wordd about our German and Eng- 
lish cousins. According to Mr. E. R. Conder, an }glisb 
authority, although canals have fallen into disu:: and 
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peglected, it costs three times as much to 
at by rail as by water in England. Mr. 
r, an eminent authority on the German 
oP » a recent work called “‘Modern Germany,” 


river 
cont 


mo reight cost on the Oder at about 3.33 mills 
=, mile, on the Elbe about 2.50 mills, and on 
oat pout 1.8 mills; hence, as the commerce on 
> ~ much the largest, it is estimated that the 
= there is 2.25 mills per ton per mile, con- 
— “ igher, you see than here. But how about 
ay con with rail there? Why, it costs by rail 
e ound numbers 11.7 mills per ton per mile 
“ay ~ compared with 7.6 mills here; so in Ger- 
. .yerage cost of transportation by rail is, in 
= bers, five times as much as by water, with 
impr iterways, and three times as much in Eng- 
land unimproved waterways. 

In nnection, let me say that the friends of im- 
nee terways are not antagonistic to railroads. 
on e there is sufficient business for both and 
that marvelous development of our great Republic 
durit » next decade the railroads and the water- 
way: be taxed to their fullest capacity. 

; Respectfully yours, 

Jos. E Ransdell, 
president National Rivers and Harbors Congress. 

Wa zion, D. C., Jan. 14, 1909. 

[It is a very common mistake to make com- 
parisons between unlike things and then draw 
conclusions therefrom. To compare average 
rates for water transportation on the Great 
Lakes and average rates for freight by rail over 
the whole United States is to compare two things 
wholly unlike. Water routes everywhere carry 


chiefly low class bulk freights which can be 
handled at the lowest cost and on which the 
rates are always low. Of the 58 million odd 
tons of freight carried through the Sault Canal 
in 1905 no less than six-sevenths was iron ore. 
Mr. Ransdell takes the average rates paid on 
such freight, all of it carried over a long haul, 
averaging as he states 828 miles, nearly all of 
it loaded and unloaded with the highest type of 
automatic machinery, so that the time of a ves- 
sel in port is cut down to the lowest limit, and 
he compares this rate with the average ton mile 
rate on all freight moved by rail in the United 
States. The Interstate Commerce Commission 
report shows that the average length of haul 
of a ton of freight on the railways in 1905 was 
237 miles, as compared with the 828 miles of 
iron ore movement on the Great Lakes. The 
freight handled by railways includes all the 
high class merchandise freight. It includes the 
freight carried in small lots on the thousands 
of miles of branch line roads, with thin traffic. 
It includes the freight hauled over mountain 
ranges and deserts and into and through the 
remote sections of the country. And hesides 
this the freight rate by rail includes the cost 
of maintaining the roadbed and the interest and 
dividends on the investment necessary to build it. 
The water rate used for comparison never in- 
cludes the cost of improving and maintaining 
the waterways; yet this should be included if a 
fair comparison is to be made between rail and 
water transport—a comparison that can be relied 
upon as a guide in settling practical business 
questions, 

Another thing that must never be overlooked 
in computing actual cost of either water or rail 
rates is the volume of traffic. Rates are phe- 
homenally low on the Great Lakes because of 
the vast bulk of traffic to be moved. Suppose, 
though, that the vast ore deposit in the Mesaba 
ravee had not existed. Then the huge traffic, 
the low rates and the enormous saving which 
Mr. Ransdell figures would never have been 
Possible. It will not do, therefore, to jump at 
hasty conclusions, and base claims for the saving 
made by waterways generally on the savings 
made by water transportation on Nature’s bene- 
ficient gift, the Great Lakes. 

We are not, of course, denying that the cost 

ater carriage on certain natural waterways, 
Where favorable conditions exist, is less than 
‘cost of transport by rail. The point we urge 
Is that the difference in cost, when the two sys- 
S are compared on the same basis, ts far less 

1 is often claimed. 

‘ther point which should not pass unnoticed 
‘‘e claim that because present waterways, 

‘al and improved, benefit the nation to the 
extent of $500,000,000 per annim (supposing 


of 


this were true) an investment of $500,000,000 
on further waterway improvements would save 
as much more. 

The fact is that we have already done the 
most necessary and important things for water- 
way improvements. Almost all the places where 
a dollar invested in improvements yields a big 
return in benefit to transportation have been 
already covered. Most of our future waterway 
work must be done where the cost of the im- 
provement will be large and careful figuring will 
be necessary to find whether the resultant bene- 
fit will pay good interest on the outlay. 

As to the influence of deeper harbors and larger 
and deeper draft vessels on the cost of water 
carriage: if Congressman Ransdell will consult 
authorities, he will find that his estimate of the 
saving by deepening harbors is vastly in excess 
of the actual amount. Tables in Prof. Johnson's 
treatise on “Ocean and Inland Water Trans- 
portation” show that average rates of ocean 
freight fell from an average of about 105 in the 
years 1884-1888 to an average of about 80 in 
the years 1900-1903. Part of this decrease was 
due to a general fall in all prices. 

As to the larger vessel being the cheaper car- 
rier, this only holds true on the routes (com- 
paratively few) where the volume of traffic is 
very great. It is quite probable that the most 
economical ocean carrier for freight service alone 
to-day, is under rather than over 10,000 tons; 
and on many ocean routes the 5,000 to 6,000-ton 
vessel pays better than a vessel of double the 
size. . 


We regret to be obliged to take a position in 
seeming opposition to Congressman Ransdell, for 
we believe he is sincere in the campaign he is 
making for waterway improvements, and we 
recognize the necessity for some such enthu- 
siastic promotion. What we do urge is that 
zeal be tempered with discretion and that those 
who are making the campaign for improved 
waterways shall realize the necessity for ex- 
pert advice in the matter. If the nation is led 
into extravagant expenditures on schemes which 
will prove disappointing and unprofitable, there 
will be a reaction and many really important 
works of waterway improvement will be certain 
to suffer.—Ed.] 





ne 
Annual Meeting of the Indiana Engineering 
The 29th annual meeting was held at Indian- 
apolis on Jan. 14, 15 and 16, the place of mecting 
being the assembly room of the Commercial 
Club. The first session was called to order 
about 2.15 p. m. on Jan. 14 by the President, 
Prof. W. K. Hatt, of Purdue University. The 


report of the Secretary, Mr. Charles Brossman, 
showed for Dec. 31, 1908, a membership of 200, 


and a cash balance of $232. The address of the. 


President dealt in part with the history and 
work of the society, and also with certain pos- 
sible lines of action for the future. He referred 
particularly to legislation dealing with such 
public matters as road construction, the pro- 
tection of water supplies, etc., and suggested the 
appointment of a committee to endeavor to se- 
cure concerted action on the part of similar en- 
gineering societies in neighboring states. The 
absurdity of the present system of appointing 
county surveyors was also mentioned, and it was 
stated that many of these men are entirely in- 
competent professionally. He advocated higher 
qualifications for such positions, and as a result 
of his remarks a resolution was passed for the 
appointment of a committee to consider and re- 
port upon improvements in this direction. 


A paper on “Instruction for Railway Appren- 
tices” was read by Mr. Wallace (Lafayette), and 
dealt mainly with the instruction system for 
shop apprentices on the New York Central Ry. 
Mr. E. E. Watts (Princeton) referred to the sys- 
tem tried at one time on the Illinois Central Ry. 
for instructing track apprentices. Mr. E. E. R. 
Tratman (Engineering News) pointed out that 
in the former case the aim is to educate young 
men as skilled workmen, while in the latter case 
the aim was to educate young engineers in the 


details of practical track work. The education 
of men as skilled laborers in track work has 
hardly been attempted, since this work is still 
commonly regarded as not requiring skilled 
labor. A brief report of the Committee on Sur- 
veying was presented by Mr. C. W. Appleby 
(New Albany). 

The subject of highways was then taken up, 
and was opened by a paper on “The Modern Road 
Movement,” by Mr. C. A. Kenyon (Indianapolis). 
He stated that while it is often remarked 
that roads in European countries are better than 
those in this country for the reason that the 
former countries have been building them for 
hundreds of years, yet as a matter of fact the 
modern roads are less than 100 years old, since 
Macadam and Telford only began their work in 
the early part of the last century. He referred 
to the great interest taken by European engi- 
neers in road improvement, but failed to explain 
that hundreds of these engineers are officially 
engaged in the building and care of roads, while 
in this country the number is extremely small. 
The great increase in automobile traffic and the 
very destructive influences of such traffic have, 
in Europe and in this country, put an entirely 
new aspect to the road maintenance question. 
Macadam construction seems quite unable to 
withstand these influences, and the plan of 
sprinkling tar or other compositions upon a fin- 
ished road is little more than a dust preventive, 
as it cannot strengthen a macadamized road. 
Asphalt-concrete systems af various kinds ap- 
pear to offer a solution of the problem. In one 
foreign system, the stone is mixed with tar at the 
quarry, and then shipped, laid and rolled cold. 
He had not thought this could be practicable, 
but it has given very good results. The paper 
reviewed the state-aid road systems employed in 
several states. Mr. Kenyon followed his paper 


with the report of the Committee on Roads and 
Pavements, in which was discussed the fallacy 
and poor results of the long-term guarantee 


system for paving contracts. The practices of 
allowing contractors to bid upon their own spe- 
cifications, and of allowing property owners to 
decide what paving shall be used on a street 
were also referred to as unsatisfactory. Road 
repair work on country roads usually consists of 
dumping wagon loads of gravel in the middle of 
the road and leaving it for traffic to spread. and 
consolidate. Mr. M. H. Downey (Anderson) read 
a paper on “The Three-Mile Road Law.” This 
law was passed in 1907 and is so strongly ob- 
jected to as unjust and discriminating that it is 
likely to be repealed. It permits the improve- 
ment of country roads with brick paving for a 
distance of three miles from a town, but the 
System of payment is considered very inequi- 
table. In some cases its application has been de- 
feated by opponents claiming that brick is not a 
suitable material for country roads. 

The report of the Committee on Legislation 
urged that attention should be given by members 
and by the Society to such matters of pending 
legislation as stream pollution, road improve- 
ment, etc. This led to some discussion as to the 
advisability of the Society, as a body, taking 
active participation in such matters. The report 
of the Committee on Mining was brief, and re- 
lated to the development of coal mining in 
Indiana, The case of mining by surface work- 
ings is responsible for much carelessness and in- 
efficiency, but as deeper mining becomes neces- 
sary improved plants and methods are necessary 
for efficiency and safety. The last paper of thia 
session was by Prof. R. L. Sackett (Purdue Uni- 
versity) on “Gagings of the Wabash River at 
Lafayette, as Bearing upon the Problem of Con- 
servation.” The annual dinner was held in the 
evening. On the next day their was an excursion 
to the extensive new repair shops of the Cleve- 
land, Cincinnati, Chicago & St. Louis Ry. at 
Beech Grove, near Indianapolis. These shops were 
only put in service last year. 


At the morning meeting on Jan. 15, Mr. E. E. 
Watts (Princeton) made a report of progress 
for the Committee on Sewers, which committee 
is preparing statistics of sewers and drains in 
Indiana. A paper by Mr. F. A. Barbour (Bos- 
ton, Mass.) on “The Work of the Royal Commis- 
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sion on Sewage Disposal in England,” was read 
in abstract by Prof. Hatt. It contained a digest 
of the work and of the conclusions presented in 
the latest report. This matter has been pre- 
sented already in our columns. Stress was laid 
on the necessity of preliminary treatment to re- 
move solid matter. A short paper on “The Sew- 
age Problem in Indiana” was then read by Mr. 
Charles Brossman (Indianapolis), and was fol- 
lowed by one on “Maintenance of Sewage Dis- 
posal Works,” by Prof. Sackett. It related 
mainly to plants of the smaller class, which do 
not receive the same amount or degree of at- 
tention as the larger and more important plants. 
In,the former, ease of maintenance should be 
aimed at, even at the sacrifice of efficiency. In 
designing small plants also, it is a bad mistake 
to ignore the kind of attention the plant will re- 
ceive and the degree of purification which is 
called for by local conditions. Mr. E. E, Watts 
instanced cases of the neglect of proper main- 
tenance. Prof. Sackett also showed a number 
of views illustrating the serious pollution of 
White River. This pollution is felt for 60 miles 
below Indianapolis, and is not only a menace to 
health but has reduced the value of farm prop- 
erty along its banks by the vile odors due to the 
pollution of the water and the putrefaction of 
animal matter, etc., that lodges on the shores. 

An extremely interesting paper was then read 
by Dr. H. E. Barnard (Indianapolis) on “Pollu- 
tion Problems of Lower Lake Michigan.” Along 
this part of the lake (south of the Illinois and 
Michigan state lines) there are several cities and 
manufacturing plants which discharge their sew- 
age and waste into the lake, and draw their 
supply from the lake. The seriousness of the 
problem is increasing rapidly, owing to the in- 
dustrial development of this section. The typhoid 
fever rate was discussed in this connection. It 
has been assumed in several cases that uniform 
currents protect the water intakes from the ac- 
cess of polluted water. As a matter of fact there 
are no positive currents, and the course of the 
sewage varies with the wind. This has been 
proved by the government surveys, and is shown 
by a study of the course of a sewage of peculiar 
color discharged from a glucose plant. A series 
of samples of the water have been taken at 
points one mile apart on lines running several 
miles out into the lake. The results of these 
were shown on charts. Recently it was almost 
impossible to use the lake water in Hammond, 
owing to the strong pollution from sewage from 
a glucose plant. The charts show that the sew- 
age tends to flow continually around the loca- 
tion of the Hammond intake. The normal 
bacterial count for the pure lake water is about 
10; the observations noted above showed a range 
from 1,000,000 (mear the Hammond intake) to 
300 at a point five miles out. At Whiting, the 
count showed 100,000 at the sewer outlet and 
80,000 at the water intake, indicating that four- 
fifths of the sewage was passing over the in- 
take. The maximum count was 3,500,000. The 
remedy of these conditions is imperative, but 
can be effected only by concerted action on 
the part of the municipalities and states con- 
cerned, 

Prof. Hatt called attention to the great import- 
ance of this matter, and referred to the extra- 
ordinary showing of the figures presented. The 
report of the Committee on Stream Pollution 
was read by Mr. C. C. Brown (Indianapolis), and 
stated that there is a growing interest in this 
subject on account of the damaging effect upon 
water supplies. The report reviewed a bill which 
is to be introduced at the present session of 
legislature, and which is for the purpose of pro- 
tecting water for domestic use. It is similar to 
the Ohio law. It provides for eliminating pres- 
ent pollution, and makes it unlawful to build 
future plants discharging into streams unless 
they include a purification system approved by 
the State Board of Health. 

A paper on “The Water Power of the St. Joe 
River” was read by Mr. A. J. Hammond (South 
Bend). This dealt with the hydraulic conditions 
of the river, its drainage area and stream flow, 
and the several dams, power plants and hydro- 
electric plants along its course. The river has a 


heavy fall and numerous rapids, and many cities 
along its course have been dependent largely 
upon the water puwer developed. A character- 
istic feature of the river is its uniformity of flow, 
making it particularly valuable as a water power 
stream. The min mum and maximum flow are 
about 1,000 sec.-f- and 20,000 sec.-ft., but these 
extremes occur onfy in cycles of from four to six 
years. The ext:eme flood flow has been about 
30,000 to 35,00u sec.-ft. The total drainage area 
is almost 3,900 sq. miles, with a mean annual 
rainfall of 35 ins. and a run-off of 12 ins., or 
practically 35% of the rainfall. The old dams 
gave heads of about 10 ft. for power purposes, 
but the 11-ft. head at Elkhart may be increased 
to 18 ft. by a new dam. At Berrien Springs, a 
new dam gives a head of 21 ft. for a power plant 
for electric railway work. This plant is peculiar 
in having each of the four 1,800-KW. generators 
directly connected to eight 54-in. Leffel water 
wheels built in pairs upon one shaft. The aline- 
ment, adjustment and thrust of the combination 
required very careful calculation and workman- 
ship. The power is developed at 60 cycles, 2,300 
volts; it is stepped up for transmission, and 
rotary converters at substations are used to dis- 
tribute the power for railway use. The paper 
closed with a list of 11 power plants (two of 
which are proposed) on the river. They range 
from 1,000 HP. to 10,000 HP., and aggregate 
40,000 HP. ‘ 

A brief report of the Committee on Water- 
Works was presented by Prof. Sackett. The 
committee -is investigating the use of a uniform 
system of accounting in order that reports may 
show commercial results. It will also have 
something to say on deep-well pumping. The 
air-lift system has been used extensively, but 
of late years there has been a development along 
the line of small centrifugal pumps inserted in 
8-in. to 10-in. pipe wells. The efficiency of this 
latter system has not yet been determined. 

At the evening session several papers were 
presented, none of which, however, brought out 
any extended discussion. The report of the Com- 
mittee on Materials of Construction, presented 
by Prof. E. L. Hancock (West Lafayette), con- 
sisted largely of a review of the literature in 
this line published during the past year. It also 
included a statement of the output and processes 
ef the several Portland cement companies of the 
state. A paper by Mr. E. Fillion (Mitchell) dealt 
with “The Manufacture of Portland Cement.” 
A paper on “Short Span Bridges,” by Mr. A. R. 
Holliday (Indianapolis), described different types 
of construction, including steel structures and 
concrete bridges reinforced by old rails, rods, 
and built-up reinforcing units. Prof. Hatt re- 
ferred to the advantages of the latter system in 
eliminating the liability of improper placing of 
individual rods by careless or unskilled labor- 
ers, and also the trouble of wiring the rods to- 
gether in the forms. 


A paper on “Water Softening and Purification 
for Manufacturing Purposes’ was read by Mr. 
M. W. Mix (Mishawaka). It reviewed the gen- 
eral purposes and economic results of such treat- 
ment in order to prevent the scaling of boilers 
and to make the water better adapted to various 
processes. Thus in a large laundry plant, the 
introduction of water softening apparatus has 
reduced the consumption of soap very consider- 
ably. The materials used in softening are 
usually soda-ash and lime, applied in different 
ways by different apparatus and varying, of 
course, with the character of the water in each 
case. A paper on “The Water Purification Works 
at Columbus, O.,” was read by Mr. R. B. Wiley 
(Lafayette). These works are peculiar in that 
they provide for the softening and clarification 
of the city’s water supply, the water of the 
Scioto River being hard and muddy. The water 
is treated in tanks, thence delivered to settling 
basins, and thence to clear water reservoirs. 
The plant has been in operation only a few 
months. In reply to Mr. Mix it was stated that 
the city investigated the question of providing 
a separate plant for treating water for manu- 
facturing purposes, but found it more economical 
to treat the entire water supply. 

In a paper on “A Comparison of Bridge Water- 


ways,” Mr. Daniel B. Luten (Inijian.. 
pared the merits of rectangular 
openings on the basis of waterway . 
structural efficiency. He favored th, 
and referred to concrete box culve; 
a central pier is introduced to supp. 
slab, thus blocking the waterway. 
ice and drift have to be passed, h. sid 
the arch preferable. It is rarely e& 
increase the waterway of an arched 
raising the arch; it is much more : 
to do this by increasing the span. eam 
presented also the report of the Co: 
Bridges, which dealt principally wi 
fective design of some highway brid, 
flat slab spans reinforced by I-beams. 
was called by its designer a “flat arch. 
there is no such action in it. The ». 
mitted a table of sizes of I-beams { 
spans of such bridges. With the }. 3 ft 
apart in each case, and with the conc: r 
ing 2 ins. above and below the beams... 
range for 6-in., 12\%4-lb. I-beams for e 5 
spans, to 20-in., 80-lb. beams for 28-; ; 
A report on the use of concrete for buili 
also read, with a proposed municipal 
governing such construction. 

At the closing meeting on Jan. 16 
proportion of the papers were presented mem- 
bers of the engineering staff of Purdue U: 
Prof. Hatt, however, first read a paper o: 
forced Concrete Sewers” by Mr. F. R. C} 
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“Rein- 
les ar a 





D. B. Davis (Richmond). Mr. C. A. Tripp 
(Indianapolis) presented the report of the Com- 
mittee on Electrical Engineering, and Prof. ¢. 
W. Case followed with a short paper on “The 


Behavior of the Magnetic Needle in Indiana.” 
Prof. I. D. Hoffman presented a report from 
the Committee on Mechanical Engineering. Pros. 
L. V. Ludy described some tests of an auto- 
mobile, which were made on the special plant 
built for this purpose at Purdue University, 
Two papers on Indiana coals were then read: 
the first was by Prof. Young and Mr. Heck, 
dealing with comparative tests of coals: the 
second, by Mr. G. W. Munro, dealt with the use 
of these coals in gas producers. In reply toa 
question, Mr. Munro stated that various fuels 
can be used in producers including spent tan- 
bark and charcoal. The latter, in its commercial 
State, however, usually contains too much tar 
for satisfactory use. 

The election of officers resulted as follows: 
President, E. E. Watts, Princeton; Vice-Presi- 
dent, C. C. Brown, Indianapolis; Trustees, W. K. 
Hatt and C. A. Tripp; Secretary, C. A. Bross- 
man, Indianapolis. 


Annual Convention of the National Associa- 
tion of Cement Users. 


The field of the National Association of Ce- 
ment Users, like that of all technical societies, 
is the bettering of the particular industry it 
represents by the interchange of opinion, the 
promulgation of standards and the advice of the 
more experienced to those not so fortunate, but 
in this association the field is so new, the pos 
session of experience so limited and the stand- 
ards so unfixed that the work is of extraordinary 
difficulty though of undoubted value. Originally 
started in 1904 as an aggregation of practical 
men interested in the concrete trade and hopeful 
of its future, it is gradually developing into an 
authoritative body on the use of cement in con- 
struction. But the end is yet far off. The pro- 
portion of skilled workers to skilled desiguers is 
still very large. and the larger problems »f the 
material are still a closed book to most °f the 
members on the floor of the convention. Hap- 
pily, there is to be noticed a marked improve 
ment in the tone of the meetings and the e.:nest- 
ness of the discussions could be well copi°d by 
much older organizations. The combination of 
the small concrete contractor with long «xperi- 
ence in the peculiarities of the material with the 
more technical designer and constructor + 4d- 
vantageous to both and’ to the progress .< the 
industry. One of most important fe tures 
of the convention is the “experience m:<ting” 
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eld every morning from 9 to 10 be- 
, regular session. In this meeting, the 
oe » which is assigned for each day, there 


a all discussion which brings out many 
2 < panes in the actual construction and 
pa it is impossible to include in technical 
oa and for the learning of which most of 
the ers have no other opportunity. 

As -a] the fifth annual convention of the 
poe - peld this year at Cleveland, O., 
ist roughout one week, from Jan. 11-16. 
It ied seven regularly ordered meet- 
ings well as three meetings for the 
read f papers and for discussions passed 
over m previous meetings. In addition 
sever?! separate sections on special topics 
wert ‘7. The long list of papers, discussions 
and reports were too extensive for even these 


40 odd hours of meeting and some projected work 
had to be passed over. In addition to the techni- 
cal ns held at the Hollenden Hotel, the 
usua ment appliance and equipment exhibition 
was held at a nearby armory. 


Technical Papers. 


The President of the Association, Mr. Richard 
L. Humphrey, devoted the greater part of his 
annual address to the discussion of the fire loss of 
this country, which is far greater than that of any 
other country in the world. After quoting statis- 
tics to show the enormous losses due to flimsy 
and fire-trap construction, he stated that no 
other field of endeavor for the members of the 
association was as fertile as the advocating of 
good building laws, which would require the 
rational construction necessary to prevent the 
origin and the spread of conflagration. Not only 
would the saving by such laws be direct, in the 
preservation of such property as is now destroyed 
by fire, but also the saving on insurance rates 
would add greatly to the wealth of those who own 
buildings. 

This year the main nthiediom of the convention 
was devoted to two things; the artistic devel- 
opment of concrete design and the cost of its 
construction. This is a natural consequence of 
the present state of the concrete industry, for 
these two questions are the ones interesting to 
both the utilitarian and the esthetic sides of the 
opposition, or rather the doubting party. With 
the passing of the last few years even the most 
pronounced opponents to concrete have be- 
come convinced of its safety, provided the proper 
care is taken in its manufacture. This disposes 
of the first of the great faults found with the 
new form of construction. But it has been 
thought by many that the additional care neces- 
sary for a safe construction would make cost 
prohibitive and even where cost was of lesser 
importance the horrible examples of some con- 
crete architecture has kept many from advocat- 
ing it. 

ART AND ARCHITECTURE.—One evening 
was entirely devoted to the answering of the 
charge of inherent ugliness in concrete. With 
the aid of lantern slides showing finished work, 
many examples of artistic constructions were 
given. First of these were from the report of 
the Committee on Art and Architecture, which 
was written and presented by Mr. Albert Moyer, 
of New York. This committee throughout the 
past year has been collecting from all available 
sources views of finished concrete bridges and 
buildings completed during the year, from which 
they awarded several prizes for excellence, purely 
from the artistic standpoint. Those structures 
Winning prizes are to be illustrated in the coming 
annual report of the Association and nearly all 
of merit submitted were illustrated from the 
slile at the convention. The departure from con- 
veo tional form, particularly in the high-class resi- 
dences, ts perhaps the most marked feature of 
‘se buildings which were illustrated. It seems 
f.re that at last the sense of the material is 
' .g felt by a certain class of architects who 

ievoting their attention to this class of work. 
uld be highly gratifying to those who have 
trying to develop a proper appreciation of 
¢ concepts in concrete design that at last 
fruits of their lessons are becoming mani- 


Along this same line Mr. B. A. Howes, New 
York City, illustrated a number of all-concrete 
residences that he has built. These buildings, 
all of a higher class, have been of block, of plain 
and of reinforced concrete, the material being 
used throughout, even to the floors, fireplaces, 
staircases and interior decorations. Gradually a 
distinct type of design has been evolved in which 
the absence of sharp detail and complicated fig- 
ures and the predominance of straight lines have 
been most prominent. As a rule, Mr. Howes has 
allowed the concrete to show for itself what it is 
and has resorted entirely to surface treatment 
for exterior decoration. For the isolated house in 
a wooded or suburban locality the type of resi- 
dence shown ra:.ks well up with any style of 
construction. 

The work in casting stone by the firm of Emer- 
son & Norris, of Boston, was illustrated in a 
lecture by Mr. Norris. For a considerable num- 
ber of years they have been engaged in what 
they call the reproduction of stone so as to make 
it as near the natural product as possible. Their 
product is in no way to be confused with the 
rock-imitating concrete block. Instead they have 
mixed the ingredients that go to make up a nat- 
ural rock in such a way as to make a replica of 
that rock in the rough and then have treated it 
with tools in the same manner as the natural 
stone would be treated. The work illustrated 
had a remarkably artistic value. 

COST DATA.—Although nearly every paper 
contained some reference to costs, the main one 
around which most discussion hinged was by Mr. 
Leonard C. Wason, Boston, entitled “Cost of 
Concrete Construction as Applied to Buildings.” 
This paper appeared in our issue of Jan. 14, 1909. 
Briefly, it outlined the method of cost keeping of 
the contracting company of which Mr. Wason is 
president and presented to some considerable ex- 
tent, a tabulated list of costs of the various items 
that go to make up a reinforced-concrete build- 
ing. It seemed to be the general opinion of the 
convention that while such figures are of un- 
doubted use to the firm keeping them, they should 
be treated as rather rough estimates by others. 
This is not on account of any lack of confidence 
in the figures as given out, but because such fig- 
ures are largely dependent on peculiar conditions 
not reducible to words and not capable of being 
explained. Location, climate, character of force 
and foreman, peculiarities of the owner and en- 
gineer and many other details, all enter into the 
cost of any structure and the relation of each to 
the total cost is difficult to analyze. As an exam- 
ple of the influence of certain elements, Mr. 
Wason said that on two jobs, freezing weather 
added about 5% to the cost of construction. 
However, such costs are invaluable to the firm 
that keeps them, not only in estimating for new 
work, but if kept at stated small intervals, as a 
constant check on the progress of construction. 
As one contractor said, “If the man on the job 
knows every week that the boss knows just how 
much the week’s work cost, he is going to put in 
his best efforts, to keep that cost at a minimum.” 

The ordinary method of estimating concrete 
buildings in cost per cubic feet of contents was 
deprecated, because of the great influence of floor 
heights, spans, etc., upon such figures. Bearing 
this in mind, the figures given by Mr. Emile G. 
Perrot in a paper on “Comparative Cost of Re- 
inforced-Concrete Buildings’ may have some 
value. He cited one building, eight story and base- 
ment and used for heavy lithographic work, in 
which reinforced concrete effected a saving of 
about 20% over other suitable muterials and an- 
other of a similar size, but for office purposes, in 
which 30% was saved. In conclusion he gave the 
following costs, in cubical contents, of concrete 
buildings, built by his firm: 


Warehouses and factories......... 8—11 cts. per cu. ft. 
Stores and loft buildings..... slice. A117 cts. per cu. ft. 
Miscellaneous, such as schools 

MOORIERED. 0 oo a0 ogh.050 509-0 toc0ethnes 15—20 cts. per cu. ft. 


These costs “include the. building complete, omitting 
— heat, light, elevators and decorations or furnish- 
ngs. 


In his paper on “Cost of Concrete Bridges,” Mr. 
Henry H. Quimby, Engineer of Bridges of Phila- 
delphia, Pa., continued the idea of the unreliabil- 
ity of cost data unless all of the intimate detalis 
of the work are known. In part he said: 





It is impracticable to select any unit of measure of a 
bridge and use it as a reliable basis for estimating cost. 
In a table covering 18 concrete arch bridges recently 
built in Philadelphia the concrete price spread upon the 
span area—the clear span by the width—varies from 
$3.11 to $9.74 per sq. ft., and it varies from $1.73 to 
$7.39 per sq. ft. of area occupied by the ground plan to 
ends of wings, the latter extremes being not on the same 
bridges as the other two. The average of the lot was 
$6.25 per sq. _ft. of span area and $3.50 per sq. ft. over 
all, most of them being single span bridges with long 
wings, and all being highway bridges designed to carry 
loads of 40 tons on two axles 20 ft. apart. All have orna- 
mental concrete balustrades and washed granolithic sur- 
faces and paved decks, with electrical conduits and man- 
holes, and water pipe and sewer well-holes, and some 
have pretty deep foundations. If the whole contract price 
be set against the yardage of the concrete in the structure 
the unit costs vary from $8.50 to $11.25 per cu. yd., aver- 
aging $9.75. 

It is found that in the circumstances under which the 
bridges referred to were built steel plate-girder bridges 
will cost more than concrete arches, the differences being 
considerable. Several opportunities for fair comparison 
have made this clear, as great a difference as 25% of the 
higher being indicated. This saving is in the first cost, 
any if we add the capitalized cost of proper maintenance 
of the steel structure—which seems to be a fair element 
in the comparison—the advantage of the concrete arch 
appears far greater. A real money value also attaches to 
the superior beauty and attractiveness of a decorative 
arch structure in almost any locality—a question that al- 
most always is the subject of consideration and decision 
in designing public work, for it must be determined what 
amount is proper to be expended for mere appearance. 

The composite bridges—steel structural frame with con- 
crete envelope—share with the arches, or at least promise 
to, the quality of permanence, and therefore exemption 
from expensive maintenance charges. As between the 
ordinary steel plate-girder bridge with buckled plate 
floor for permanent paving, and the composite type, the 
lower first cost is with the composite if the spans be 
short, for the greater dead weight of the concrete floor 
tells on the long main girders whose section is usually de- 
termined by the general load, dead plus distributed live, 
while the individual floor members are determined by 
the heavy concentrated live load. The embedment of the 
floor stringers or joists in the concrete jack-arch con- 
struction effects a saving of steel, first by dispensing 
with goor plates, and second by permitting lighter string- 
ers to be used, for the jack arches distribute a concen- 
trated load over say three beams where with a buckled 
plate floor each beam must carry the whole concentra- 
tion, and besides, the embedment of a beam in concrete 
increases its carrying capacity about one third. 

Where it is the practice to protect steel bridges over 
railroad locomotive service by means of a wooden celling 
under the whole underside of the bridge the economy of 
the concrete floor is more marked because such a ceiling 
costs about 25 cts. per sq. ft. and lasts only a few years. 
This first cost alone will pay for about one cubic foot of 
concrete in the floor, and only about 15 to 18 ins. aver- 
age thickness of floor concrete is required. As steel floor 
plates with their riveting cost from 50 to 70 cts. per sq. 
ft., the concrete floor appears to cost only one-half as 
much as an all steel floor, besides saving materially in 
the stringers. Floor beams may or may not be required 
to be heavier to carry the concrete floor. If they are not 
very long, the value of the concrete embedment may 
make up for the increased dead load stress. The main 
girders will need to be heavier than for the steel floor 
because little or no value can safely be assumed to be de- 
rived from the concrete casing. 

REINFORCED-CONCRETE CONSTRUCTION 
—In the field of reinforced-concrete construction 
three papers were presented. The first, “Advan- 
tages of Reinforced-Concrete for Railroad Con- 
struction,” by Mr. B. H. Davis, Assistant Engi- 
neer, Delaware, Lackawanna & Western R. R., 
was an illustrated descriptive resumé of all the 
various kinds of applications of the material to 
railway work. The recommendation of cheap 
maintenance alone, in Mr. Davis’ opinion, makes 
reinforced concrete one of the most desirable ma- 
terlals for so permanent a structure as the rail- 
way must be. Not only is the maintenance 
cheaper, but the first cost, with the rapidly im- 
proving methods of construction, is in many cases 
as low as for any other material. The views 
shown included many bridges, viaducts, railway 
stations, signal towers, tunnels, track works, 
docks and piers, which have been built and most 
of which have been described in the technical 
press. 

Mr. Charles M. Mills, of the Philadelphia Rapid 
Transit Co., read a paper on the “Applicability 
and Comparative Cost of Concrete and Reinforced 

Concrete for Subway Construction,” which we 
hope to reproduce in an early issue. 
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Mr. A. Lindau, St. Louis, Mo., read a paper on 
the “Value of Cost of Reinforced Concrete for 
Retaining Wallis,” in which he defended the L- 
and T-shaped walls, reinforced with steel, as 
against the gravity section plain concrete walls. 
The great objection to the skeleton wall by its, 
opponents is that it has not sufficient weight for 
stability so that under heavy pressure it will 
slide. Mr. Lindau stated that this could be reme- 
died by building the bottom of sifficient length to 
increase the friction on the bottom bearing sur- 
face above the safe limit on the soil. In a com- 
parative design of various kinds of skeleton walls 
and one gravity wall, it was found that, giving 
to, the concrete in the reinforced wall an extra 
unit charge for concrete on account of the diffi- 
culty in laying, the skeleton wall saved 25% in a 
10-ft. wall and 35% in a 25-ft. wall. In the ad- 
dress Mr. Lindau showed numerous views of 
large reinforced-concrete walls. 

In a paper on “Necessity and Cost of Cement 
Inspection,” Mr. W. Purves Taylor, Philadelphia, 
Pa., pleaded for the more general inspection of 
cement on small jobs. The very fact that inspec- 
tion is likely to be omitted on such work will 
cause unscrupulous dealers to attempt to foist 
bad cement on the contractor. If the cost of 
regular laboratory experiments are too much, 
limited and short time tests will be of great 
value in detecting the lower grades of material. 
Where a good testing plant can be set up on a 
job the cost of testing will run from 1 to 2 cts. 
per bbl., and in the less extensive plants, 4 to 5 
cts. Even one-day tests on the job are better 
than seven-day tests at the mill on account of 
the liability to change of the cement in transit. 

The paper by Mr. F. S. Phipps, St. Joseph, on 
“Steam Curing of Cement Blocks” and the one by 
Mr. J. P. H. Perry, New York, on “Cold Storage 
Warehouses of Reinforced-Concrete Construc- 
tion” will appear in the near future. Other pa- 
pers of a purely descriptive nature were read; 
lack of space prevents us reproducing them. 

INSURANCE.—A committee presented & pre- 
liminary report of considerable value, although 
the matter contained therein is only a small por- 
tion of what it is expected will be available by 
the next meeting. About 150 letters were re- 
ceived from owners of various kinds of concrete 
structures in all parts of the United States, and 
from these letters and from insurance reports a 
table of insurance rates has been compiled in a 
table which, on account of its present incomplete 
state, will not be presented here. The report 
says: : 

It is fully realized that so many conditions affect rates 
of insurance that it would be impossible to set an accu- 
rate average rate for each type of building, for the 
reason that rates of insurance on buildings are generally 
dependent; first, on the height and area of the building ; 
second, on the surroundings; third, on the character of 
protection of exposed openings; fourth, on the facilities 
for fighting a fire, and fifth, on the contents. 

The annual report of the National Board of Fire Under- 
writers for the year 1907 shows that the average rate of 
insurance for the year on all classes of buildings amounts 
to $1.15 per $100. The average rate on the concrete build- 
ings is less than four-tenths of one per cent. All except 
two buildings have rates less than the average rate given by 
the Fire Underwriters for all classes of buildings for the 
year 1907, Of these rates one was for a building in San 
Francisco, a city which is composed largely of frame 
structures, while the other is for a frame building partly 
replaced by reinforced concrete having a $4.00 rate on 
the frame porfion. Attention is also directed to the fact 
that some owners find it inexpedient to carry insurance 
of any kind. One company in particular, who could only 
obtain a very excessive rate of insurance on the contents 
of their building, found it desirable to carry their own 
insurance since the annual premiums they would have 
to pay on the contents, capitalized, would in time afford 
them protection from possible fire; they did not deem it 
necessary to insure the building itself. Many of the 
rates on buildings quoted are unnecessarily high, the 
rates being influenced by the character of the surround- 
ings. For example, one. of the rates cited was for a 
building in which a reinforced-concrete structure had re- 
placed a portion of a frame building, which carried an 
original rate of $4.00. By reason of this frame building 
adjoining the reinforced-concrete structure without a. 
fire-wall between, the rate on which remained the same— 
namely $4.00—the insurance company would only issue a 
rate of $1.25, whereas if the entire structure had been of 
reinforced concrete, the rate would have been consider- 
ably under $1.00. 


SPECIFICATIONS AND REGULATIONS.—A 
large part of the time of the convention was 
taken up in the discussion of specifications and 
building regulations which are to be submitted 
to letter ballot before being issued as official 
standards of this Association. In this connec- 
tion a new by-law was passed by which any such 
specification or regulation passed to letter ballot 
will become official unless rejected by 10% of 
the total membership. This method of voting on 
the letter ballot is novel to this Association, or, 
so far as we know, to any of the national socie- 
ties. 

The first specification submitted was a new one 
on “Sidewalks.” At the last annual convention 
a specification on this subject was ordered to 
letter ballot and accepted by that means later in 
the year. However, certain changes were thought 
necessary, and, after a long and tedious discus- 
sion a new specification was adopted, not differ- 
ing materially from the one adopted last year 
except in minor detail and arrangement, except 
that the method of making expansion joints was 
left open. As the specification does not become 
official until passed by letter ballot, we omit pub- 
lishing it until such time as it is so passed. A 
somewhat similar specification on concrete roads 
was submitted, but owing to the general lack of 
knowledge concerning such construction among 
the members of the Association the specification 
was passed over until next year. 

Upon the “Suggested Standard Building Regu- 
lations for the Use of Reinforced Concrete,” one 
of the longest and most involved meetings of the 
convention was held. This. meeting started about 
10 o’clock in the morning and, with an interval 
for lunch, continued through till 7 p. m. This 
regulation, it is hoped, will be used by various 
municipalities as a basis for building laws on 
concrete construction. The suggested form, which 
was adopted with many changes, was submitted 
by a committee, some of whom are members of 
the Joint Committee on Reinforced Concrete of 
the American Society of Civil Engineers, the 
American Society for Testing Materials and the 
American Railway Engineering and Maintenance 
of Way Association... This Joint Committee after 
four year’s deliberations have at last prepared a 
report which will be presented to each of the 
above societies, first at the annual meeting of 
the American Society of Civil Engimeers: this 
month. Upon this joint report the suggested 
regulations of the cement users was founded. 
The regulations are the first authorized and offi- 
cial standards upon which any city can form its 
laws and as such should do a great deal of good 
in the campaign for uniform building regulations. 
Until the corrected regulations are officially con- 
firmed we will not publish them. 


Officers. 


Practically the same officers continued in office 
for the ensuing year. The principal offices are 
held as follows: Mr. Riehard L. Humphrey, 
President; Mr. Merrill Watson, First Vice-Presi- 
dent, and Mr. George C. Wright; Secretary. The 
Offices of the Association are in the Harrison 
Bldg., Philadelphia, Pa., to which place all in- 
quiries regarding the society should. be sent. 

The Association is on a remarkably stable 
financial basis, due in a large part to a number 
of contributing members paying. extra annual 
dues. Out of surplus of some $2,000, about $700 
came from these members. No place for the 
holding of next year’s convention will be decided 
upon until later in the year, although Atlanta, 
Ga.; Atlantic City, N. J.; Columbus, O., and Cin- 
cinnati, O., presented their claims for considera- 
tion. 





CARBON MONOXIDE IN ILLUMINATING GAS in 
the District of Columbia is to be restricted to 10% of the 
total volume. The Commissioners of the District have 
recommended to Congress a bill providing that this 
restriction be made and that examinations of the gas 
be made at regular intervals by the inspector of gas, 
and meters. Accidents ascribed to carbon monoxide 
given off by gas heaters in Washington, D. C., were 
noted in Eng. News, Vol. 60, pp. 531 and 755, and the 
results of tests of such a heater for production of car- 
bon monoxide were recorded on p. 687 of the same 
volume. 


Annual Report of the New York S; © Public 
Service Commission for the Fir. Distrie 
(New York City). 


Less than two years ago New York < 


all public service companies under . a 
vision by instituting Public Service C4... 
having very large powers. There . tre a 
these commissions, one for New York (Com, 
mission for the First District) and th ...,._ 


the rest of the state (Commission for 
District). The former,* having to dea 


complex problems of railways, street tines 
rapid-transit railways, and gas and el: ; an 
panies in New York City, is also sy or tp 
the old Rapid Transit Board (which It the 
rapid-transit subway), and therefore aS the 
duty of planning new rapid-transit rou: ecom. 
mending franchises therefor, building tcipal 
lines, etc. "a 

The present report of this commiss! to the 
state legislature is the first coverin 4 full 
year’s work. It is of general interes: {, a 
gineers, not only because of the particu; prob- 
lems dealt with or actions taken, but 9 \so be- 
cause it bears directly on the question hether 
it is feasible to secure to the public sa! factory 
public service with private ownership, by ay. 
thoritative and detailed control through 2 specia) 
public body. In this light several pas<izes of 
the report are suggestive, for example the com- 
mission’s refusal to give its ald to an attempt 


at setting up competition in electric service, its 
orders to the existing electric monopoly t» make 
fair contracts, its work for ameliorati: 
ditions in the subway and on surfa~ rs 
etc. It is more necessary to get a full 
understanding of the importance of the com. 
mission’s work for the reason that it is 
rather expensive. Excluding the salaries of 
the commissioners, the counsel and the secre- 
tary, all paid by the state, the cost of the com- 
mission falls on the city. For 1908 it. amounted 
to $1,000,000. For 1909 it is estimated to be 
$987,500. But the greater part of these amounts. 
about 60%, is spent for making plans of new 
rapid-transit lines and directing their construc- 
tion. Thus the cost of the real public-service 
supervision in the city is only about $400,000 per 
year. 

The report comprises a general summary, ap- 
pended detail reports of its work, and full statis- 
tics. We reprint the general summary here, 
with minor omissions: 


Report for Year Ending Dec. 31, 1908. 

The Commission has jurisdiction in the counties of New 
York, Kings, Queens and Richmond over railroads and 
street railroads and gas and electric companies; and 
under the Rapid Transit Act, jurisdiction as to the lay- 
ing out of rapid transit routes, the preparation and super- 
vision of contracts for construction and operation of 
such routes, and, in certain cases, the granting of 
franchises. 

The surface, elevated and subway companies in New 
York City carry annually over 1,300,000,000 passengers, 
which is over 66% more than the total number of pas- 
sengers carried on the steam railroads of the entire 
country. These companies have a capitalization of over 
$533,000,000, and derive annually from their passengers 
over $62,000,000. The gas and electric companies have 
& capitalization of over $386,000,000, and the amount of 
gas sold annually is over 32,000,000,000 cu. ft., which 
is more than 20% of the entire gas production in the 
United .States. The income from the sale of ele ‘ricity 
in the city is over $20,000,000. 


Rapid Transit Subway, Elevated and 7unnel 
Lines. 

Over $50,000,000 has already been expended |» the 
city to build subways. The Fourth Avenue «)! way, 
‘he Broadway-Lexington Avenue system, the Loo: |ines 
and the Canal Street extension, additional lines ; ned 
by the Commission, will involve additional exp: ‘\ture 
of over $100,000,000. These rapid transit piss oF 
routes, in addition to any extensions planned the 
existing companies, are considered imperative the 
Commission. Even these will not fully relic the 
congestion that now exists, not to mention the ture 
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_ increase in traffic. 


The original subway, including the Van Cortlan' Park 
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: the so-called Brooklyn subway, is now 
in its entirety. The various sections of 


dg subway were put into operation as they 


ve ea. ‘he portion from City Hall, Manhat- 
oo », Ferry, was opened on July 10, 1905. The 
no - the East River, from Bowling Green to 
as 1. was opened on Jan. 9, 1908. The re- 
ee tion, to the Atlantic Ave. station of the 
~s Railroad, was opened on May 1, 1908. The 
“oh Rapid Transit Co. operates these two sub- 
a transportation unit, carrying passengers from 
a e. to the Bronx termini of the road for a 
as MENT OF THE SUBWAY OPERATION.— 
The ssion has, during the year, received a num- 
nea rts submitted by Bion J. Arnold, who was 
reta special engineer to make an investigation 
and ort upon the subway as operated. As the 
resul his recommendations the Commission has di- 
rect Interborough company to equip two experi- 
men ins with side doors, to the end that if found 
suc the company will be ordered to equip all of 
its su! cars with side doors. Mr. Arnold has made 
ie ortant recommendations as to improvements 
in th nstruction and operation of the subway, which 
are now being considered. The purpose of the Commis- 
sion has been to utilize every possible method known to 
engin¢ to increase the carrying capacity of the sub- 
way and relieve congestion. 

Following the recommendations of Mr. Arnold, the 
Interborough company was requested to install a new 
type of signal system on the express tracks, which, by 
a metl 4 of speed control, would allow express trains 


to approach stations by shorter blocks than had formerly 
been the practice. By this means, when a train is at the 
station the next train is held just outside of the station 
instead of in the next block; less time is therefore 
lost in the arrival of trains at the stations duriig rush 
hours and a larger number of trains can be operated. 
This system has been put into use at the 96th St. sta- 
tion and is working so satisfactorily that the company 
is about to install it at other stations, 

The Commission has directed the Interborough com- 
pany to make certain changes at Bowling Green station 
to cost about $90,000 which, by allowing a shuttle ser- 
vice between Bowling Green and South Ferry stations, 
will permit the running of all of the express trains to 
Brooklyn. Heretofore a certain proportion of such 
trains had to go around the loop at South Ferry, al- 
though the Brooklyn travel was very urgent at certain 
hours. This will increase considerably the usefulness 
of the subway to residents of Staten Island. 

The Rapid Transit Commission had ordered plans to 
be prepared for the improvement of the 96th St. sta- 
tion. Some improvement was considered necessary be- 
cause the arrangement of the tracks at this station ren- 
dered it impossible to operate as many trains through 
this station as could be operated upon other portions of 
the route. Certain improvements were made by this 
Commission in the plans outlined by the Rapid Transit 
Commission and were submitted to the Board of Esti- 
mate and Apportionment for their approval. The ex- 
penditure of the money having been authorized, work 
was begun toward the close of the year. It is claimed 
by the engineers of the Interborough company that these 
plans or others equally as good will increase the capac- 
ity of the subway from 20 to 30%. 

FOURTH AVENUE SUBWAY.—In its first report, the 
Commission stated that it had determined to proceed 
with the Fourth Ave. subway as planned by the Rapid 
Transit Commission. The Commission took this action 
after it had ascertained that the Board of Estimate and 
Apportionment had officially advised the Rapid Transit 
Commission to undertake the route and after various 
members of the Board of Estimate and Apportionment 
had asserted that the city was pledged to its construc- 
tion. In order to increase the efficiency of the lines, to 
give it greater usefulness, to enable large standard cars 
to be used and to decrease the cost of operation, the 
Commission changed the plans so as to increase the 
height of the subway and to cut all grades in the sub- 
way down to 3% or less. The Commission then ap- 


proved the detail plans and prepared forms of contracts 
which were approved by the Board of Estimate and 
Apportionment. Due legal advertisement for bidders 


was made and on May 8, 1908, bids were opened. Thirty- 
six bids were received and after consideration, the Com- 
Mission accepted bids and thereafter on May 26, 1908, 
trancinitted a communication to the Board of Bstimate 
an. Apportionment of the city advising it of the steps 
had been taken in conformity with the previous ac- 
of the Board toward securing bidders and recom- 
‘ing that the contracts, as awarded by the Com- 
m ion, be approved, and that an appropriation of a 
over two million dollars be made in order that 
‘ate construction might be begun. The Board of 
te at the meeting at which it was to take action, 
rved with papers in an injunction suit obtained 
representation that the city was so near its con- 
nal debt limit that the necessary appropriation 

ot properly be made. Certain questions that 


arose in this proceeding were sent to a referee who is 
still taking testimony. This proceeding is still unde- 
termined, and the Commission can not proceed until 
the Board of Estimate approves the contracts or part of 
them. 

BROOKLYN UNION ELEVATED, FLATBUSH AVE 
APPLICATION.—The Brooklyn Union Elevated Railroad 
Co. made’ application under date of April 20, 1908, for 
a franchise to build and operate a four-track elevated 
railroad in Flatbush Ave. in the so-called Fiat- 
bush Ave. extension from Fulton St. to the Manhattan 
Bridge and for the exclusive right to operate over two 
of the tracks of the Manhattan Bridge. The Commission 
gave full consideration to this application and concluded 
that it was inadvisable to grant the franchise largely 
because the company contemplated operation to and 
across the Manhattan Bridge to the Manhattan terminal 
of the bridge only. This contemplated repetition of the 
condition that has existed at the Manhattan terminal of 
the Brooklyn Bridge, with the additional factor that 
the Manhattan Bridge terminus is not even a focal dis- 
tribution point for passengers, was considered very ob- 
jectionable by the Commission. Furthermore, the Com- 
mission did not deem it advisable to grant exclusive 
rights to use any portion of the bridge structure for a 
long period of years. 

It further was of the opinion that the connection be- 
tween the Fulton St. and Myrtle Ave. elevated lines of 
the Brooklyn Union system on the Manhattan Bridge 
could be made through other streets than the Flatbush 
Ave. extension, which has been so laid out that it is 
an essential part of an important thoroughfare extending 
from the North River across Manhattan and through 
Brooklyn to the Atlantic Ocean. Provision had already 
been made by the Commission for a four-track subway 
through the Flatbush Ave. extension, this being a part 
of the Fourth Ave. system. This route, extending from 
the Atlantic Ave. station of the Long Island R. R. down 
Fulton St., through the Flatbush Ave. extension, over 
Manhattan Bridge, through Canal St. and Centre St. to 
City Hall, Manhattan, provides excellent transportation 
facilities for this section of Brooklyn, not only to the 
Manhattan terminus of the Manhattan Bridge but into 
the heart of Manhattan. It also provides a more ef- 
fective and desirable method of utilizing the Manhattan 
Bridge than the proposal of the Brooklyn Union Elevated 
Railroad Co. 

BROADWAY-LEXINGTON AVE.—The Commission in 
December, 1907, adopted the Broadway-Lexington Ave. 
route. This route runs from the Battery, through 
Greenwich and Vesey Sts. and Broadway to Ninth St., 
thence under private property and streets to Irving 
Place, thence up Irving Place and Lexington Ave. to the 
Harlem River, then to 138th St., where it divides into 
two branches, one going north through Mott, River and 
Jerome Aves.; the other northeast through 138th St., 
Southern Boulevard and Westchester Ave. to Pelham 
Bay Park. A diligent canvass was then made of the 
property owners along the new portion of the route, 
but the efforts to secure the consents of the owners 
representing one-half of the value of the property along 
the line, were unsuccessful and the Commission then 
applied to the Appellate Division for its consent in lieu 
of the consent of property owners. The Commissioners 
who were appointed were compelled to extend their sit- 
tings over a considerable period of time because of cer- 
tain opposition which manifested itself, but finally, on 
Nov. 16, 1908, they submitted their report approving 
the route to the Appellate Division. The court rendered 
a decision approving the report on Dec. 24, 1908. 

The Engineering Department of the Commission had in 
the meantime made considerable progress in the prep- 
aration of the studies for the detail plans and it is ex- 
pected that in a short time, the Commission will be able 
to adopt the detail plans submitted by its Chief En- 
gineer. 

CANAL ST. EXTENSION.—The Canal St. line, also 
approved in December, 1907, is an extension from the 
Manhattan end of the Manhattan Bridge through Canal 
St. to the North River, with possible physical connec- 
tion at the Broadway point of intersection. The route 
as thus adopted was duly submitted to the Board of 
Estimate, which on March 13, 1908, gave its approval. 
Detail plans are now being prepared. 

BROOKLYN LOOP LINES.—The Commission has 
pushed the construction work on the so-called loop sub- 
way through Centre, Canal and Delancey Sts. as rapidly 
as possible, giving due consideration to the difficulties 
that have been encountered. In spite of the best efforts 
of the Commission, the completion of this subway will 
be delayed considerably beyond the time anticipated, 
largely due to complete stoppage of work in Section 
9-0-1. This was rendered necessary by a request from 
Mayor McClellan that work be suspended pending the 
completion of plans for the municipal building. The 
city has under consideration the construction of a large 
office building on the plot bounded by Park Row, Duane 
and Centre Sts., where there will also be located one of 
the subway stations. Because of the nature of the soil, 
it was deemed necessary that the foundations extend 
below the subway, and the Mayor, therefore, requested 


that the subway work be suspended until the foundations 
could be placed. 

BROADWAY, BROOKLYN.—The Commission has dl- 
rected its Engineering Department to prepare plans for 
the construction of a subway extending through Broad- 
way, Brooklyn, from the Brooklyn terminus of the 


Williamsburg Bridge. These plans will be completed 
as soon as those of the Broadway-Lexington Ave. sys- 
tem and the Canal St. line are completed. 


STBINWAY TUNNEL.—On Feb. 27, 1908, the Com- 
mission received a communication from the Interborough 
Rapid Transit Co. suggesting that the Commission ap- 
prove of the purchase, on behalf of the city, of the tun- 
nel under the East River at 42d St., known as the 
Steinway tunnel, constructed by the former New York & 
Long Island Railroad Co. The Commission took no ac- 
tion on this application because it was of the opinion 
that it had no legal authority to consider such a propo- 
sition. Under an amendment to the Rapid Transit Act. 
however, passed at the last session of the Legislature 
the company on May 26, 1908, renewed the proposition 

The company proposed that the Commission authorize 
the purchase of the tunnel at the cost of construction, 
and then lease it back to one of the companies of the 
Interborough Rapid Transit system for a period of 25 
years, with the right of renewal for twenty-five 
years, under an arrangement whereby the city should 
pay one-half of the cost of operation and receive all 
of the fares from passengers riding through the tunnel 
only, and the company to receive all of the fares of 
passengers riding through the tunnel and on the surface 
lines in Queens County, 

The Commission caused its Bureau of Statistics and 
Accounts to make careful examination of the cost of 
construction and its Chief Engineer to examine and 


report upon its physical condition and possible connec- 
tions and traffic possibilities. The Commission con- 
cluded from the facts developed that it was inadvisable 
to recommend the acceptance of the offer 

Besides numerous other objections it appeared that 
such a contract for operation as was suggested by th: 
Interborough company would cost the city some $350,000 
a year. 

Supervision. 


COMPLAINTS AND ORDERS.—The Commission has 
received during the year upwards of 3,000 complaints 
from residents of the city of New York, as to the ser 
vice rendered by transportation companies. The Com 
mission has adopted the practice of handling many of 
these complaints by informal correspondence with the 
companies and the complainants. Where the matter 
complained of has related to the physical condition of 
the track or equipment inspection has been made, and 
informal suggestion sent to the company as to improve- 
ments. This method of handling such complaints has 
proved generally satisfactory. In other cases the Com- 
mission has made the complaints the basis of formal 
proceedings, terminating in orders to the companies. A 
digest of the proceedings before the Commission is given 
elsewhere, as well as the orders of the Commission, pub- 
lication of which is required by the provisions of the 
law. 

The Commission has also received about 9,000 com- 
plaints affecting gas corporations and electrical corpora- 
tions, chiefly as to the accuracy of meters. Nearly all 
of these cases have been adjusted, without any formal 
hearing, to the satisfaction of the complainant. In a 
few instances it has been necessary to hold an informal 
hearing before one of the Commissioners to arrive at a 
determination of the facts. In none of these cases has 
it been necessary to issue an order. The companies 
have, in every instance, accepted the findings and given 
the relief suggested. 

JOINT FARES ON STREET RAILWAYS.—On Aug. 5, 
1908, the receivers of the Metropolitan Street Railway 
Co. ceased to operate the 50th St. Crosstown line and 
other lines of the Central Park, North and East River 
Railroad Co., under the lease from that company. The 
operation of these lines was then undertaken by the 
Central Park company. This terminated the transfer 
privileges at the intersection of the 50th St. line and 
the north and south lines of the Metropolitan system. 
Because this required the payment of three 5-ct. fares 
to travel in a generally diagonal direction in the terrt- 
tory between 34th and 116th Sts., in Manhattan, the 
Commission, following the receipt of numerous com- 
plaints, ordered the receivers and the Central Park 
company to establish through routes and joint rates 
This they failed to do, and the Commission -hen began 
the taking of testimony to determine the proper joint 
fare and its division between the two companies. The 
companies were also given opportunity to present evi- 
dence and to make argument. After careful considera- 
tion the Commission ordered the establishment of a 5-ct. 
joint fare on the lines of the two companies in the terri- 
tory between 34th and 116th Sts., to be divided 3% cts. 
to the Metropolitan company and 1% cts. to the Central 
Park company. Thereafter the companies obtained writs 
of certiorari to review the action of the Commission. 
Counsel to the Commission then made a motion in the 
Appellate Division, First Department, to quash the 
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writs, which was denied. Consent was given to an ap- 
peal to the Court of Appeals. 

The Commission also began proceedings to secure a 
joint fare between the lines of the Third Ave. system 
and of the Central Park company, which, at the end 
of the year, are undetermined. 

STOCK AND BOND APPLICATIONS.—The act pro- 
vides that stocks or bonds or other certificates of in- 
debtedness may not be issued for periods longer than 
twelve months without the approval of the Commission, 
and then for four purposes only, viz.: 1. Acquisition of 
property; 2. Construction, completion, extension or im- 
provement of facilities; 3. Improvement or maintenance 
of service; 4. Discharge or lawful refund of obligations. 

During the year several important applications have 
been made to the Commission for the approval of issues 
of stocks and bonds. In the case of the Long Acre 
Electric Light & Power Co., a company long dormant, 
which proposed to enter into competition in the electric 
field, the Commission disapproved of the proposed issue 
of $10,000,000 of stock and $50,000,000 of bonds on a 
number of grounds, among them that as to a public 
service which is in a measure a natural monopoly, and 
where an existing company has the capacity and is ren- 
dering efficient service, with power in the Commission 
to compel a maintenance and improvement in the stand- 
ard, it is economically unsound to allow a duplication of 
plant with the possibility of increased burden to the 
public through possible future common control. 

Ten applications have been made, requesting approval 
to a total issue of $13,010,000 stock, $92,204,000 bonds, 
and $50,000,000 of notes or other evidence of indebted- 
ness. Favorable action has been taken by the Commis- 
sion and approval granted of $3,000,000 stock, $41,742,- 
000 bonds, and $25,000,000 of notes. In all of these 
applications the Commission has been careful to ascertain 


_that there was sufficient property upon which to base 


the securities, and that the proceeds arising from the 
issues may be nsed only for the purposes allowed by 
the law. To insure this the Commission has required 
that periodical statements be filed, showing the applica- 
tion of proceeds, and it has also the power to examine 
the vouchers and records of the companies. 


EQUIPMENT.—Under its power to require changes in 
equipment and appliances the Commission has ordered 
the complete and thorough overhauling of all of the 
surface cars operated in the boroughs of Manhattan 
and The Bronx. As a result the noise and strain inci- 
dent to the running of rattling cars with flat wheels 
has been enormously decreased, car efficiency has been 
increased, the appearance has been improved, the cost 
of operation decreased and the safety of the public 
better protected. 

The cars of the Metropolitan system proper, which 
were in such wretched condition that over 20% were 
unable to complete a day's service without being ‘run 
in'’ for temporary repairs, have been overhauled under 
specifications prescribed by the Commission, so that now 
the daily ‘‘run ins’’ for repairs have dropped to 5%. 
The receiver of the Third Ave. system has testified that 
he ‘‘expected to find a going concern, but found it nearly 
gone." He has, however, bought additional equipment, 
repaired and relaid tracks, and is furnishing such ser- 
vice as to have reduced very materially the complaints 
against this road. 

Because of complaints and because of lack of proper 
efficiency in the service the Commission has had care- 
ful investigation made of the equipment in use through- 
out the district, and has found it necessary to order 
practically all of the cars either to be completely over- 
hauled or to be improved in certain specified particu- 
lars. As just stated, the cars on the surface lines in 
Manhattan and the Bronx and the Coney Island and 
Brooklyn Railroad Co. were in such bad operating and 
sanitary condition that their complete overhauling was 
necessary. 

FENDERS.—The enormous number of accidents, reach- 
ing nearly 50,000 in a year and including nearly 600 
persons killed, called striking attention to the lack of 
safety devices, and the Commission has conducted ex- 
tensive and satisfactory tests of fenders and wheel 
guards, open to all manufacturers in this country and 
abroad, to determine what ought to be done to save life. 
This work was completed just before the end of the 
year. 

The Commission will now, following proper notices 
to the companies and after hearings, require the instal- 
lation on the cars of fenders and wheel guards that have 
met the tests of the Commission satisfactorily. 

Another matter to be taken up immediately will be 
the proper types of brakes. Already the Brooklyn Union 
Elevated Railroad Co. has been directed to install a 
more efficient brake than that now in use on its ele- 
vated cars. 

Use of proper safety devices and brakes will, it is an- 
ticipated, decrease very largely the number of serious 
accidents. The next largest class of accidents arises 
from the fault of employees of the roads, such as over- 
speeding and apparent lack of proper instruction. This 
cause is perhaps more difficult to eliminate because of 


the human element involved, but its importance is un- 
questioned. Si 

The Commission found in its examination of equip- 
ment, particularly new equipment about to be pur- 
chased by the companies, that it was advisable, and 
ordered, that the companies should file specifications in 
advance of purchases. By this means it has been possi- 
ble to point out important defects before equipment was 
completed, and at a time when their elimination was 
less expensive to the companies than after the cars 
were put in use. As a matter of legal authority the 
Commission probably does not have the power to compel 
@ company to make any change in its equipment until 
the equipment is put in public use. In European coun- 
tries the possession of this power by the boards exer- 
cising state supervision over public services requires the 
approval of general plans of equipment before being pur- 
chased and has been very satisfactory. 


INCRBASE IN SERVICE.—The Commission may re- 
quire by order increases in service under the provisions 
of the act that companies shall furnish adequate service 
and shall have sufficient cars and motive power to meet 
any requirements of transportation that may be rea- 
sonably anticipated. The problem presented, however, 
of defining what will be regarded as adequate service 
is shown by the fact that in the year 1907, disregarding 
the number of transfers, there were carried on the roads 
of New York City 66,000,000 more fare passengers than 
in the year 1906. As an average, this means that there 
were 180,000 more passengers each day during the year 
than on the day before. 

The problem of what will be deemed adequate service 
on street car lines in a great city is purely relative. 
It differs from that presented in the case of lighting 
companies, for, with gas and electric companies, there 
is a well understood unit of service and a unit price. 
In transportation there is no unit of service other than 
that a passenger upon a payment of a fare is entitled 
to a ride. What does this mean where 20% of the total 
travel takes place in a single hour? There are limits 
to the number of tracks on a leading street and to the 
number of cars that can run over the tracks in an 
hour. 

The Commission has endeavored to increase the effi- 
ciency of service by requiring improvements in equip- 
ment. It has studied street congestion and attempted to 
have routes so changed as to avoid the limiting points 
of capacity. It has also insisted that the rush-hour 
service shall begin earlier and be continued later than 
has been customary. There is a period in New York 
City during which it is physically impossible to furnish 
seats for all, but the companies had fallen into the 
practice of limiting the maximum service they provide 
to a short time in the height of the rush-hour period, 
thus providing inadequate service, when they could have 
operated more cars. Companies recognize that standing 
passengers are very profitable, and there is @ constant 
struggle to prevent the companies from c ing unneces- 
sary inconvenience to their passengers during non-rush 
hours. 

The Commission has decided that transportation com- 
panies should run as many cars as it is physically pos- 
sible to operate during rush-hours, that the number of 
seats should equal if not exceed the number of passen- 
gers in a short period of time, and that the only excuse 
for not providing such service shall be insuperable 
physical conditions or events which it is impossible to 
foresee. This standard of what adequate service is has 
already been applied by orders of the Commission to 
several lines, and investigations are now being made 
preparatory to its application to other lines, surface, sub- 
way and elevated. 


GAS AND ELECTRIC COMPANIES.—With gas and 
electric companies, the problems which have arisen dur- 
ing the past year have related principally to the in- 
struments for measuring the service furnished and to 
the conditions that the companies have sought to impose 
in their ‘‘contracts’’ for service. The question of the 
price of gas had been under litigation in the United 
States courts for two years and the Supreme Court has 
just decided the law constitutional. The Commission is 
now free to take up the many matters as to gas com- 
panies demanding attention. No gas meters may be 
placed in use until tested by the Commission and the 
Commission has recently required that all meters that 
have been in use for more than seven years shall be 
removed and retested. The various types of electric 
meters in use in the city are being tested and examined 
to determine whether there are any that ought not to be 
used because of defects in principle or nature of con- 
struction. 

As to contract conditions sought to be imposed by 
electric companies upon consumers, the Commission has 
given them careful attention and after a protracted inquiry 
has issued an order that requires the companies to file 
80 days in advance of their effectiveness all forms of 
contracts, schedules of rates, etc. This, with an order 
prohibiting discrimination among customers, should re- 
sult in the elimination of complaints that the electric 
companies are giving special rates to favored or large 
customers, One of the conditions imposed by the com- 





panies when the electric inquiry was p<. 
that a consumer could take electricity ¢,. 
source even including in the prohibition ); 
ing plant. This condition was gradually d; 
use the private plants in the large build . 
owners could not run the risk of their pe: 
breaking down and be without the ability ie 
tricity from the company. The Commission 
about an agreement upon the part of the 
give “‘break-down” and “auxiliary” seryic, 
of private plants.* 


Rapid Transit Extension at a Sta; ill; 
Remedies for this Condition 
In the second chapter of its report 
mission discusses the serious situation 
to the question of rapid-transit facilitj, New 
York City. The subway, opened in | 
very soon taxed to its full capacity. 
for additional subway lines has becom. 
in most convincing manner. The | 
Rapid Transit Commissioners, after 
the matter, laid out a comprehensive ; 
new lines, but only one, a short loop eC 
necting the lower East River bridge: the 
Manhattan side (Centre Street loop) | 
put under construction. 
_ Two causes have prevented further «pia. 
transit construction: (1) The fact that Ne York 
City has practically reached its consti! \tjona) 
limit of bonded indebtedness (10% of ssed 


valuation), so that no money is avails!Je for 
building city-owned lines. On this er 1 the 
letting of contracts for the Fourth Aven: sub- 
way, in Brooklyn, has been held up. (2) The 
laws governing rapid-transit construction were 


amended in 1906 by imposing more rigid con- 
ditions on future contracts and franchises. and 
one result hereof was the discouragement of 
private construction. The net result is that at 
present there is no prospect for more rapid- 
transit lines, at least in many years to come, 
unless legislative action modifies the present 
limitations. The Commission makes some preg- 
nant suggestions in this direction. 

Referring to the law under which the existing 


subway was built, and why this law was later 
changed, the Commission says: 

It (the old law) provided one method, but only one 
method of building a subway. The contractor should 
build it for a sum agreed upon, the city furnishing the 
money and owning the subway. The same contractor 
should then equip it at his own expense and have the 


exclusive operating rights therein for a long term of 
years, paying for this privilege the interest on the money 


borrowed to build the subway and in addition an annual 
amount which would amortize such indebtedness in fifty 
years. The good features of this plan were that the 
capital cost from 3 to 4%, instead of nearly 6%; that the 
contractor being also the long time operator would be 
under an inducement to do good work; that the con- 
tractor being under obligation to pay interest and sink- 
ing fund on the entire cost had a motive for economical 
construction; and that the contractor, being also the 


operator, was under an inducement to construct rapidly 
so that the earning might begin. The term of operation 
was made'fifty years, with provision for a renewal of 
twenty-five years. * * * 

The subway operators capitalized their prop riy s0 
that there appeared to be a huge immediate profi!. This 
was followed by an exhibition of a desire on the part of 
the owners of the surface railroads of Manhattan to ob- 
tain competitive subway rights. For two years the im- 
pression rapidly gained ground that New York city had 
a gold mine in the unused subsurface of its stre:'s and 
that steps should be taken to render their seizure a» dif- 
ficult as possible. In partial response to this (jemand 
that at that time seemed so well justified, the !!sberg 
amendments of 1906 were passed by the Legi«'«‘ure 
The amendments as introduced in the legislative sion 
of that year looked mainly to a separation of tle con- 
tracts for construction, equipment and operation, ut 4 
popular demand arose that insisted on a radical | duc- 
tion of the operating term. * * * 

The changes made possible separate contracts { ° ©on- 
struction, equipment and operation. The long: = 
of operation was made 20 years with a possible ~ \ «ars 
renewal. The ability to make extensions of ©. *(iné 
rapid-transit lines was carefully guarded. If an © vated 
railroad company wanted to third-track or ex' | its 
road it could obtain rights for 25 years, with pos 
sible renewal of 20 years more, all structures so «cted 
to become the property of the city without pay: » a 
the end of the grant. The operators of the pres: sub- 
way could make extensféng in two ways, one by ‘alt 
ing city construction, upon the cost of which the com- 


“*Engineering News, July 30, 1908, p. 123. 
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<i | to pay interest and sinking fund, with 
— tor 20 years and a possible 20 years’ 
agen . company could build an extension with 
aie taking a franchise for 25 years with a 
weirs rs’ renewal, and surrendering the subway 
oe us fixed equipment to the city without 
or end of the grant. 
. ha ‘NT PROBLEM.—The main argument for 
pa uction and operation of rapid-transit lines 
ape id development of the city renders neces- 
pions struction than can be accomplished with 
pout + « * If with a full knowledge of the re- 
ponies --making power decides that the best de- 
earner the city demands the continuation of the 
: ps at od of construction with city money only, 
aa cut ‘though perhaps more full of difficulties 
is not ut prospects of progress. The following 
consider’ os Will them become imperative: (1) The 
debt in z ability of the city must be increased. (2) 
The sev of the operating contract requirements must 
be less¢ * * * Terminal extensions are where they 
earn lt yet the present law imposes the most severe 
burdens upon them. It would seem right that the 
Rapid-T Act should be altered so that surrender 
without co opensation shall not be required in such cases. 


Then, ¢ the provisions under which the present 
the subway can make extensions beyond 


perator 

pee ni are unduly onerous and should be modi- 
fed. The same remarks apply to the requirements re- 
garding three and four tracking of existing elevated rail- 
roads. 

The present law is not adapted to the needs of the 


Manhattan portion of the Brooklyn loop lines now in 
course of construction. This subway extends from the 


Brooklyn Bridge through Centre St. and Delancey St. 
to the Williamsburg Bridge with a spur through Canal 
st. to the Manhattan Bridge. Contracts for construc- 
tion alone were let by the Board of Rapid Transit Com- 


missioners. While it is possible that this subway may 
in the future be operated by a single contractor it is 
not likely. * * * The Rapid-Transit Act refers to a 
single operator for each subway and provides that this 
contractor shall pay interest on cost and also an annual 
sum for sinking fund. If no operating contract can be 
made excepting on these terms it may limit the use 
of the subway to operation by the city only, because the 
first operator might not be able and probably would not 
be willing to pay the interest and sinking fund on the 
cost of the entire subway when using only a part. 

There seems to be no way of operating such trunk sub- 
ways except to abrogate the requirement that the pay- 
ments by the operator must equal interest and annual 
payment for sinking fund on the entire cost or else have 
the city operate the whole. It is obvious that any such 
change may permit trunk subways to occupy much the 
same position as bridges and highways, and the ten- 
dency may be to fall short of self-support. 

The inelastic requirement of the present law, that no 
contract for operation can be made that provides for 
a smaller annual payment to the city than interest and 
a sum that will amortize the entire cost in 50 years, 
and that otherwise the city must itself operate, stands 
in the way of the proposed development of rapid-transit 


routes. In some cases it might compel municipal opera- 
tion regardless of its desirability in the specific case. 
In others it precludes the possibility of obtaining an 


operator for a period at the beginning. Greater free- 
dom should: be given to those who have to arrange the 
terms of operating contracts, and so long as the con- 
current action of the-Board of Estimate and Apportion- 
ment and a State board like the Public Service Com- 
mission is requisite, there is little danger that the terms 
will be made more lenient than the situation actually de- 
mands. These two authorities should be allowed to make 
the best possible terms with a private company for 
operation and also to undertake municipal operation if 
no private operator can be secured upon reasonable 
tefms, or if municipal operation seems preferable. The 
principle of acquiring interest and provision for a sink- 
ing fund would ordinarily be observed, but the city ought 
not to be bound to take an operator upon certain terms 
specified in advance or else be compelled to adopt mu- 
Ricipal operation. 

LOCAL ASSESSMENT FOR DEVELOPMENT OF 
LINES.—It seems inevitable that in the creation of a 
comprehensive rapid-transit system some portions at 
least in the beginning must be supported to some extent 
by the general city revenue. Some parts of such a sys- 
tem will perform a function similar to that of bridges 
Which are of such general benefit that the cost is fairly 
levied upon the entire city. But this principle does not 
‘pp’ to rapid-transit lines constructed at the city’s ex- 
per a far outlying localities, where the benefit for the 
ity is remote and the immediate benefit is almost 
to the undeveloped land within half a mile on 
ide of the rapid-transit line. The Commission 


ha idered the subject of a plan for assessing all or 
“ ‘he original cost of a development subway upon 
- estate benefited. It believes that further study 
yn had to perfect a plan and express it in per- 


iegislation so that in proper cases this method 





may be used to obtain money for construction. It has 
been pointed out repeatedly that the increase in real 
estate values in the upper west side in Washington 
Hejghts and in the Bronx, due to the building of the 
subway, alone was several times the cost of the entire 
subway. 

If a fair law can be framed for assessing the cost of 
development subways, in whole or in part, on the real 
estate benefited, and if the Rapid-Transit Act could be 
amended so that operating contracts of city owned sub- 
ways in proper cases could be made on less stringent 
terms than now, there would be three methods of obtain- 
ing city owned rapid-transit lines: 


(1) Routes connecting business ahd transportation cen- 
ters where there is travel all day in both directions 
should be contracted for as was the present subway; 
i. @, ome contractor for construction, equipment and 
operation, with provision for annual interest and sink- 
ing fund. Such a rapid transit line would be self-sus- 
taining from the beginning, and in case the concurrent 
resolution, exempting self-sustaining rapid-transit and 
dock bonds from the constitutional debt limit, is passed 
by the Legislature of 1909, and approved by the voters 
next fall, it would not decrease the borrowing ability of 
the city. The best of such routes can be made to support 
non-remunerative, but useful extensions. 

(2) Routes performing a function analogous to bridges 
or adapted to the use of more than a single operator, or 
where for any reason it is not practicable to make a 
definite opérating contract in advance, should be built 
under a contract for construction only. Although such 
rapid-transit lines might be a charge against the gen- 
eral revenues of the city in the beginning, they should 
ordinarily be planned to be ultimately self-sustaining. 

(3) Development routes should be assessed in whole or 
in part upon the real estate benefited. The portion of 
the cost that the city should ultimately assume should 
be a sum upon which the net earnings would be rea- 
sonably certain to pay interest and sinking fund at or 
soon after the beginning of operation. 

The prospective profit of the proposed route, if doubt- 
ful, could be ascertained by submitting it to a public 
letting for construction, equipment and operation. If 
there were no bidders, it would be apparent that the 
route should be classed under either the second or third 
of the above divisions. If it were a line plainly of ben- 
efit to the entire city and not for the development of a 
single limited locality the contract should be made for 
construction only and its earnings built up after com- 
pletion as opportunities presented. If, however, it was 
intended for the development of a locality the contract 
should be for construction only with a provision for 
assessment in whole or part. 


RECOMMENDATIONS.—We make the following recom- 
mendations: 


1. A constitutional amendment exempting bonds for 
the construction of rapid-transit lines from the 10% debt 
limit, when, so far and so long as such rapid-transit 
lines shall be self-supporting. 

2. An amendment to the Rapid-Transit Act providing 
that operating contracts for extensions of rapid transit 
lines may be made to terminate at the same time as 
the original operating contract, this Commission having 
the power in conjunction with the Board of Estimate 
and Apportionment to fix the terms, conditions and com- 
pensation and to readjust the same each 20 years there- 
after. Such phraseology should be used as will make 
it clear that extensions proceeding beyond terminals are 
alone intended. 

3. An amendment to the rapid-transit act which shall 
give this Commission the power in conjunction with the 
Board of Estimate and Apportionment to allow the con- 
struction and operation of rapid-transit lines by private 
companies upon payment of part of the earnings to the 
city, or other proper terms and with a reservation to the 
city to purchase at any time after a certain period not 
more than 20 years and without any payment for the 
franchise itself. 


4. An amendment to the Rapid-Transit Act which 
shall give this Commission the power, in conjunction 
with the Board of Estimate and Apportionment, to grant 
franchises to existing corporations owning rapid-transit 
lines, to construct and maintain extensions or to lay and 
maintain additional tracks on the whole or part of their 
routes, with a reservation to the city of the privilege 
to purchase at any time after a certiin period of not 
more than 20 years and without any payment for the 
franchise itself. Such phraseology should be used &s 
will make it clear that extensions proceeding beyond 
terminals are alone intended. 


5. An amendment to the Rapid-Transit Act making 
it possible for this Commission, in conjunction with the 
Board of Estimate and Apportionment, to make operating 
contracts for a longer period than 20 years or else to 
make operating contracts terminable at any time after 
a certain period of not more than 20 years, with a pro- 
vision that the equipment shall be purchased at a fair 
price by the city at the termination of the contract. 

6. An anrendment to the Rapid-Transit Act rescinding 
the requirement that the operator must pay interest and 


a specific annual sum for sinking fund on the entire 
cost of a rapid transit line, and-permitting the Com 
mission and the Board of Estimate and Apportionment 
to adapt the operating contract to the specific needs of 
each care. 

7. The Commission favors permitting the cost of 
rapid-transit lines to be assessed in whole or part on 
the lands benefited, but it is not yet prepared to recom 
mend a definite method. 


~~ Sronnen 


A 1,200-Volt Direct-Current Electric 
Railway.* 

The opening of the Pittsburg, Harmony, Butler 
& New Castle Ry. gives a new opportunity of 
observing the operation of an interurban traffic 
system for which strong claims have been made. 
The use of direct-current trolley-wire voltages 
has steadily risen from 500 to 750, but very few 
installations over 1,000 have been made. It its 
claimed that this Pittsburg, Harmony, Butler & 
New Castle Ry. is the pioneer high-tension di- 
rect-current road of the country, as the plans 
were drawn before those of the Indianapolis & 
Louisville Ry., which is said to be the first to 
operate under 1,200 volts. 

There are 65 miles of single track and at the 
Pittsburg end double track is laid for 11.5 miles, 
The maximum grade is 8%, though 5% its com- 
mon. With the exception of four miles of 600- 
volt trolley at the Pittsburg end, the whole sys- 
tem is operated at 1,200 volts. Grooved 0000 
trolley wire is used, strung double over the entire 
line. The overhead construction with wooden 
poles is shown in Fig. 1. This is supplemented 
for trestles, etc., by steel supports, as shown in 
Fig. 2. In a few places the trolley wires are 
suspended between two poles by a span wire 
and at some turnouts a single pole between the 
tracks carries two brackets. The brackets are 
made by screwing a malleable-iron casting onto 
one end of a 2-in. pipe and onto the other end, a 
malleable flange. This flange is fastened to 
the pole by a through bolt and a lag screw. The 
insulators are of porcelain and are 5 ins. In 
diameter by 5 ins. high. From Fig. 1 it might 
appear that the short span wire was wrapped 
in a groove at the middle of the insulator, but 
the part above the span wire is in reality a 
“petticoat” or “umbrella.” The insulator pin: is 
a metal pipe screwed into the end casting and 
holds the insulator by a flared end, fitting a recess 
in the porcelain. The insulators are also ce- 
mented to the pins. 

The road has in use 14 four-motor passenger 
cars, of the usual interurban type. Two cars for 
freight service will be operated shortly. The 
motors, of interpole design, are connected in two 
groups of two in series, this grouping being the 
same for the 600 and 1,200-volt lines. The 
commutating flelds are permanently connected 
in series with the armature. The motor 
groups are connected in series and parallel 
for starting and running respectively. This 
necessitates running at half the maxi- 
mum speed while on the 600-volt lines. The con- 
trol is practically the standard “type M” of the 
General Electric Co. With this, the main circults 
are opened and closed by contactors under the 
car body and the main current does not come to 
the motorman’s master controller. When the cars 
are on the 1,200-volt lines, current for lights, for 
the air compressor and the control circuits is 
furnished, at 600 voits, by a dynamotor. 

Power is generated at Harmony Junction by 
two 1,500-KW., three-phase, 60-cycle Curtis-tur- 
bine units and is transmitted at 13,200 volts to 
substations at Shenango and Perrysville. The 
transmission line, 41 miles long, consists of three 
seven-strand aluminum cable, having .the re- 
sistance of No. 2 B. & S. gage, copper wire. The 
cross-arm for this line is a malleable casting 
fastened to the pole by a through bolt and a lag 
screw. The top pin is also a malleable casting 
forming a weather cap forthe pole. The insulators 
are of porcelain tested to 30,000 volts. In each 
substation are two 200-KW. 600-volt direct-cur- 
rent generators, coupled to a 425-KW. synchron- 


*From information furnished by the General Electric 
Co., Schenectady, N. Y. 
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FIGS. 1 AND 2. OVERHEAD-LINE CONSTRUCTION FOR A 1,200-VOLT DIRECT-CURRENT RAILWAY. 


ous motor. The armatures are-connected in se- 
ries to give the desired line voltage. A substa- 
tion outfit is installed at the power-house also, to 
serve the control part of the system. 





Fourth Progress Reports of the International 
Waterways Commission. International 
Boundary at the Great Lakes; Diversion 
of Water from Niagara Falls. 


Report to the Secretary of State. 

3y the provisions of a treaty between the 
United States and Great Britain, signed April 11, 
1908, the International Waterways Commission 
was authorized to ascertain and reestablish the 
location of that part of the international 
boundary which passes through the Great Lakes, 
beginning at the St. Lawrence River near the 
45th parallel of latitude and extending to the 
mouth of the Pigeon River at the west shore of 
Lake Superior. This commission is composed of 
Geo. C. Gibbons (Chairman Canadian Section), 
Louis Coste, Wm. J. Stewart, for the Dominion, 
and of O. H. Ernst (Chairman American Sec- 
tion), Geo. Clinton, E. E. Haskell, for the United 
States. 


The report states that the charts of the Lakes 
as prepared by the Lake Survey, while serving 
admirably for navigation, are too old and in- 
accurate for giving to this area proper place on 
the earth’s surface. Concerning the new charts 
the report says: 


The preparation of a set of special charts has, with 
your approval, been undertaken in the office of the 
American Section at Buffalo, under the joint supervision 
of the Commission. They are to be of the uniform size 
of 40 x 50 ins. within the border. The scale adopted for 
the delineation of the rivers and of Pigeon Bay is 
1/20,000; that for the head of the St. Lawrence River, 
the foot of Lake Ontario, the east and west ends of Lake 
Erie, Lake St. Clair, False Detour Passage, and the east 
end of Lake Superior is 1/60,000; that for Lakes Ontario, 
Erie, Huron and Superier 1/300,000; and for the immedi- 
ate vicinity of Niagara Falls and Sault Ste Marie 1/10,000. 
The charts will show the shore lines of the lakes, rivers, 
islands, and the mouths of the more important streams; 
the location of all the principal cities and towns and 
of all the light-houses and other permanent aids to nav- 
igation; all hydrography available from the Canadian 
and United States surveys; all the geographic positions 
upon which the projections are based; and the boundary 
line, with all monuments, ranges, buoys, etc., used to 
mark it; unnecessary topography will be omitted. They 
will be projected and drawn directly upon copper plates, 
from which exact copies may be made in any desired 
number. Distortion of scale and errors in copying will 
thus be avoided. One set of copper plates having been 
prepared, a duplicate set will be made by electrotyping, 
and one set then deposited in the archives of each gov- 
ernment. The data for these charts, with the exception 
of the new field work on the Canadian shores above 
mentioned, are in the Engineer Bureau of the War 
Department, and in the office of the Canadian Hydro- 
graphic Survey. Under authority of the honorable Sec- 
retary of War, the Chief of Engineers, U. S. Army, has 


Pittsburg, Harmony, Butler & New Castle Ry. 


placed at the disposal of the Commission the original 
large-scale manuscript charts constructed in the office 
of the Lake Survey, and other records of his bureau. 
The prompt and cheerful manner in which he has an- 
swered all calls for information deserves and receives 
the thanks of the Commission. 


In an appendix to this report is a preliminary 
report to the American Secretary of State and 
to the Canadian Minister of Public Works on 
the preliminary estimate for the work called 
for in the treaty of April 11, 1908. It is pro- 
posed to have 80 charts showing the area in- 
volved. The estimated cost of the chart work is 
$60,000 and of marking the boundary at $100,000. 
This expense is to be equally shared by the 
United States and Canada. 


Report to the Secretary of War. 

This report deals largely with the water-power 
situation in the Niagara Falls District. The first 
matter taken up was in regard to a bill intro- 
duced into the 59th Congress, authorizing the 
Lower Niagara River Power and Water Supply Co. 
to divert 40,000 cu. ft. of water per second. The 
Commission, on March 3, 1908, forwarded to Mr. 
T. E. Burton, Chairman of the House Committee 
on Rivers and Harbors, recommendations which 
are interesting in the light of the later obser- 
vations on the effect of diverting water for 
power and because of the treaty signed Jan. 11, 
1909. Part of these recommendations we re- 
print: 


In our report to the two Governments dated May 3 
1906, we recommended that the total amount of water 
to be diverted from the Niagara River above the Falls 
should not be allowed to exceed 64,500 cu. ft. per sec., 
of which 28,500 cu. ft., including 10,000 cu. ft. for the 
Chicago Drainage Canal, was to be diverted on the 
American side and 36,000 cu. ft. on the Canadian side. 
These numbers were fixed by the special conditions of 
the case, and are not to be taken as a guide in fixing 
the amount of water which may properly be diverted 
from the Niagara River elsewhere or in dividing it be- 
tween the two countries. The preservation of the rapids 
of Niagara River above and below the whirlpool is in 
our judgment of nearly as great importance to the 
esthetic education of the people as is the preservation 
of the Falls themselves. In both cases their grandeur 
is dependent upon their volume. In this case it is not 
necessary, and in our judgment it is not expedient, to 
allow the diversion of an amount which shall in any 
sense be experimental. It is our opinion that about 
40,000 cu. ft. per sec. can be diverted without percep- 
tible injury to the rapids, and that any amount greater 
than that will approach the danger line more and more 
nearly according to its volume. We therefore recommend 
that no more than 40,000 cu. ft. be diverted on both 
sides of the river taken together. 

The general rule which should govern the diversion of 
the water between the two countries is that each side 
should be entitled to one-half. In the absence of a treaty 
between the two governments to regulate the diversion 
of water from the Niagara River, Congress should not, 
in our judgment, dispose of more than half of the total; 
that is, in this case, 20,000 cu. ft. per sec. If no other 
company is to be provided for, there seems to be no 
objection to the passage of the bill referred to us, after 
cutting down the quantity of water to be allowed to 
20,000 cu. ft. per sec, 


During the summer of 1908 the work f the 
Niagara Falls Power Co. were shut 


three occasions (June 14, July 19 and 1) 
The Commission, having been notified ad 
vance, made observations of the effect «f the 
diversion or non-diversion of the water 1 by 
that company, on the Niagara River and Falls 
Water gages were installed at and ab the 


Falls, and these were observed before 
and after the shut downs. A storm 
Erie masked the effects of the shut down of 
June 14, but good observations were secured on 
the other dates. On July 19 the plant of the one 
other power company on the American side (the 
Niagara Falls Hydraulic Power and Manufac- 
turing Co.) was almost completely shut down 
The readings were taken on staff gages by spe- 
cial observers secured for the occasions. A small 
error on this account is expected. 


The report states that in 1907 the Lake Sur- 
vey determined that the relative amount of water 
going over the American Fall was 4.85% of the 
total river discharge, the remainder going over 
the Horseshoe Falls on the Canadian side 
The observations during the shut-down periods 
show that, of the water diverted by the Ameri- 
can companies, about these same proportions 
would have passed over the respective falls. The 


report of Mr. W. E. Wilson, Secretary of the 


American Section, on this work, is reprinted 
nearly in full in what follows. This report is 
divided into sections on (1) the condition of the 
tunnel of the Niagara Falls Power Co.; (2) the 
quantity of water required to generate one horse- 


power in power-houses No. 1 and No. 2 of this 
company, and (3) the effect on the Niagara River 
and Falls of shutting off water from the plants 
on the American side. 

CONDITION OF THE TUNNEL OF THE NIAGARA 
FALLS POWER COMPANY.—On June 14, 1%)s, the 


Niagara Falls Power Co. closed down their plint, to 
allow the International Railway Co. to inspect the 
American abutment of the steel arch bridge, which is 
located near the outlet of the Niagara Falls Power Co.'s 
tunnel, the railway company being of the opi: that 
the abutment might be undermined, due to erosion, 
caused by the discharge of water from the tunne! This 


shutdown also gave the Niagara Falls Power ' an 
opportunity to inspect the general condition of tun- 
nel. Accordingly, at 1.30 a. m. of the above ( the 
Niagara Falls Power Co.'s plant was closed dow: and 
the tunnel drained. Shortly thereafter, General \\ ‘ager 


Philip P. Barton, Major Charles W. Kutz, ( of 
Engineers, U. S. Army, and the writer, made a! ec- 
tion trip of the tunnel, entering through th ywer 
plants of the eompany, located on the north e of 
the Niagara River, adjacent to the pool imn tely 
above the rapids approaching the Falls. The w: used 
by this company is extracted from the river t! gh a 
forebay and large intake, passed through the bines 
of the separate power houses, discharged into ( sep- 
arate wheel pits, and thence carried by separ tun- 
nels therefrom, which intersect at a point abo 6,874 
ft. from the portal of the tunnel, whence it is di: arsed 

{*For the history of the gonstruction for this ) ~aulic 
development see eC g News, Jan. 23, 1s. May 
24, 1894, and July 3, 1902.—Ed.] 
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river. The tunnel is 6,917 ft. in length, 
_ end of wheel pit No. 1 to the outlet, and 
the north end of wheel pit No 2 to the 
an average height of 21 ft., 0.25 in. and 
idth of 18 ft. 10 ins., with a circular top 
ly 11 ft. 2% ins. radius, and an invert at 
ose inverse side is about 11% ins. From 
1e outlet of the tunnel, which ends about 
the face of the portal of masonry, the 
unnel to station 52 + 0 is 0.7%; from sta- 
tion 68 + 73.5 (the intersection of the tun- 
,eel pit No. 1 and wheel pit No 2) the slope 


into 
from 
7,545 
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tion © 
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e No. 1 began operation Aug. 25, 1895, and 
No. 2, Oct. 31, 1902. During this period, 
eption, when a shutdown was made several 
r the purpose of inspecting the tunnel, the 
quant water discharged has reached several thou- 
sand et per second, flowing with a velocity of 20 to 
a0 ft in the tunnel, which, at various times, has 

e that was discharged through the ice spill- 
way int tunnel. The lining of the tunnel is made up 
of sever. | courses of vitrified brick, set in joints of Port- 
land t mortar, the inside surface being made as 
smoot! possible. From wheel pit No. 1 to the mouth 
of the 1, the condition of the lining was excellent. 
No er was noticeable at any place, the inside of the 
tunnel belug covered with a very thin, green, slimy de- 
nosit. Opposite the outlet of the International Paper 
which intersects the main tunnel about two- 
third of the distance from the mouth, a slight pitting of 
the brick surface was noticed, which was said to have 
been caused by blasting in the paper mill tunnel during 
construction. It was stated by the general manager that 
this same condition was noticed several years before, 
during a prior shutdown. From the intersection of the 
tunnels from wheel pits Nos. 1 and 2 to wheel pit No. 2, 
the lining was broken in two places; one point, about 25 
ft. above the intersection of the two tunnels, and the 
other at the junction of the tunnel with wheel pit No. 2. 
The breaks in the tunnel lining occurred in the roof in 
both instances. In the first case, bricks had been torn out 
and dropped into the tunnel for a distance of about 25 ft. 
In the second break, the entire roof had been ripped out 
for a distance of 10 or 11 bents, occupying approximately 
100 ft. linear, the roof falling in large blocks, the largest 
of which contained about 2 cu. yds., the bricks and ce- 
ment forming a solid monolith. An inspection of these 
blocks, which were still in the invert of the tunnel, 
showed that the break in the roof of the tunnel had 
occurred several years ago, as the exterior fractured sur- 
faces were well waterworn. The breaks in the roof are 
attributed to the discharge, during the first winter that 
power-house No. 2 was in operation, of large blocks of 
ice through the ice chute into the tunnel, which was ac- 
companied by a large unbroken sheet of water, in which 
air was entrailed, and carried into the tunnel. At short 
intervals, during this period, explosions occurred, which 
shook the windows in power-house No. 2. These ex- 
plosions ceased after a buffer or gridiron of steel rails 
was placed in the ice chute, whereby the ice and the 
sheet of water were broken and the entrailed air allowed 
to escape before reaching the tunnel. 

The inspection of the American abutment of the steel- 
arch bridge showed some slight erosion to the concrete 
retaining wall that had been placed near, the outlet of 
the tunnel when the bridge was built, and resulted in the 
International Railway Co. constructing, between July 19 
and July 28, 1908, an additional buffer, or concrete re- 
taining wall, placed outside on the north end of the abut- 
ment, to prevent further erosion of the original retain- 
ing wall by the water discharge” from the tunnel. 


QUANTITY OF WATER REQUIRED TO GENERATE 
ONE ELECTRICAL HORSEPOWER IN POWER- 
HOUSES 1 AND 2 OF THE NIAGARA FALLS POWER 
CO.—On page 7 of the report by Capt. Charles W. Kutz, 
Corps of Engineers, U. S. Army, dated Oct. 5, 1905 (be- 
‘ng a part of the report upon the existing water-power 
Situation at Niagara Falls, so far as concerns the diver- 
Sion of water on the American side), the following ex- 
tract is quoted from section 9: 


a © result of more or less recent tests made by the 
iginecrs of the power company, it was determined that 
an average in the two power-houses of 0.101 cu. ft. of 
co per second was required to develop one electrical 
vrs power at the switchboard. If this determination is 
‘orrect. the development of 100,000 E. HP., the nominal 
= y of the plant would require 10,100 cu. ft. of 
— monet Comal amount ante by aoe cu. ft. 
be as necessary under assumed 
fficieney the turbines and theoretic effective heads 


Noted abov 


with 


years 


carried 


Co.'s tur 


Th nominal capacity of power plants 1 and 2 has 
dee ted to be 100,000 HP., but up to date the maxi- 
mt ‘ount of electrical horsepower actually developed, 
me at the switchboard, was 82,460, which occurred 
aby “) Dp. m., Oct. 27, 1905. No current meter meas- 


of the total flow of water were made in the 
‘his time, so that the only method of determin- 
antity actually used depends upon the turbine 
ti ‘es of one wheel in each power-house. 

‘ 00 HP. has never been developed is due to 
at the tunnel can not discharge the quantity 
\uired to generate the power under existing 





TABLE I.—WATER REQUIRED TO GENERATE 1 ELECTRICAL HORSEPOWER IN POWER-HOUSES NOS. 
1 AND 2 OF THE NIAGARA FALLS POWER CO. AT 10 A. M., JUNE 13, 1908. 
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Sec.-ft. of water Sec.-ft. of water 
used, determined required to 





y— generate 1 E. HP. 

% % on en — . 

Mean Rated Current Current 
Elevation, Elevation, head efficiency meter meter 
Load, Load, head tail on of Turbine meas- Turbine meas- 

Unit. KW. E.HP. water. water. turbines. turbines. rating. urement. rating. urement. 

Power-house No. 1: 
Mendeeeredceddices 2,880 3,860 560.4 419.8 135.4 52.9 474 wee 0.123 0.128 
, 2,880 3,860 560.4 420.5 135.4 52.9 474 rou 0.123 600.128 
EE ee 3,080 4.130 560.4 421.7 135.4 55.6 483 ena 0.117 0.122 
Ee ee due cane 560.4 422.8 aioe sees wake Re ris er vans 
We odds FAC eeu ees 3,600 4,830 560.4 422.8 135.4 62.0 nos ene 0.105 0.110 
isvedducovsacae 2,760 3,700 560.4 424.4 51.3 46y ‘ 0.127 0.132 
Weebl casteesevans 2,720 8,650 560.3 424.7 50.8 467 <a 0.128 0.138 
. ORR aA eee 2,680 3,590 560.3 425.0 50.1 466 ce 0.130 8=6.0.135 
it cise ocean xws Aiea Seas 560.4 425.3 ae wand “s uke ace 
DGS Cnineseal pio 3,200 4,290 560.4 425.7 57.1 491 aes 0.114 06.119 
TOG iiss to0% 23,809 31,910 3,880 3,005 0.120 0.125 
Power-house No. 2: 
ER see 3,560 4,770 560.6 423.9 136.7 715 429 eer 0.090 =: 00.004 
Ma véctawasess 3,720 4,990 560.6 423.9 136.7 72.9 441 Sioa 0.088 0.002 
: Se ee 3,460 4,640 560.6 423.9 136.7 70.7 422 ena 0.091 0.095 
Wills 6 texas tsa oes 3,600 4, 560.6 424.0 136.6 71.9 433 este 0.090 §0.004 
4,690 560.6 424.0 136. 71.0 426 Peas 0.091 0.005 
4,770 560.6 424.0 136.6 71.5 430 weke 0.000 §=60.0%4 
4 : , 137.4 69.5 410 ».092 . 

4,320 560.6 422.8 137.8 68.5 403 0.008 O.00T 
4,420 560.6 422.3 138.3 69.2 406 0.092 0.096 
4,130 560.6 421.9 138.7 67.4 389 0.004 0.008 
WBE. < sucess 34,320 46,010 eens er 4,189 4,370 0.091 0.095 


Grand total.. 58,120 77,920 


conditions. The tunnel was originally designed to carry 
the water from the wheels at an average velocity of about 
25% ft. per second. In order for the water to attain this 
velocity, head must be created in the wheel pits, which 
necessarily reduces the effective head under which the 
turbines operate, thus decreasing the efficiency of the 
plant. 

On June 13, 1908, at 10 a. m., the Niagara Falls Power 
Co. had a load on their two power plants of 77,920 E. 
HP., measured at the switchboards. During this time, 
the United States Lake Survey made current meter meas- 
urements of the quantity of water actually being used by 
the power company to develop this quantity of power. 
The writer has also obtained from the company the load 
upon the individual generators, the head acting on the 
turbines and their rated efficiency for various outputs of 
power. 

The hydraulic data and loads on the several turbines in 
power-houses Nos. 1 and 2, taken during this extremely 
heavy output on the above-mentioned date, have been re- 
duced and are given in Table I. 

A reduction made by the rating tables of the two tur- 
bines in power-houses 1 and 2 gives the quantity of 
water used by the 8 turbines in power-house No. 1 as 
3,880 cu. ft. per sec., and by the 10 turbines in power- 
house No. 2 as 4,189 cu. ft. per sec., a total of 8,019 cu. 
ft. The quantity of water actually used, as measured by 
the United States Lake Survey, was 8,475 cu. ft. per 
sec., from which should be deducted 35 cu. ft. per sec. 
as the quantity used in the exciter turbines, and about 75 
cu. ft. per sec., the quantity of water used by the Niagara 
Falls Water-Works Co. (see page 7 of report on water- 
power situation at Niagara Falls, so far as concerns the di- 
version of water on the American side, sections 11 and end 
of section 12), which leaves 8,365 cu. ft. passing through 
the turbines. Assuming that the amount of water actu- 
ally used by the turbines in power houses 1 and 2 is 
proportional to the difference in the current meter meas- 
urement and the amount determined by the rating curve, 


4,189 x 8,365 


8,019 
tity of water actually used in the turbines in power-house 
3,830 x 8,475 
No. 2 and ———————- = 3,995 cu. ft. per sec., the 
8,019 


quantity of water actually used in the turbines in power- 
house No. 1, a difference of approximately 4% between 
the discharge as computed by the turbine ratings and 
the discharge as actually measured. This table is one of 
many which could be computed to determine the actual 
quantity of water that could flow through the Niagara 
Falls Power Co.’s tunnel with varying amounts of power 
developed. The results given herein hold for this con- 
dition only and should not be taken as a definite ratio 
until further observations have been reduced. 

The efficiency of the turbines decrease very rapidly 
when they are operated on part load, and any determina- 
tion of the quantity of water required to generate one 
electrical horsepower should be determined when the 
plant is operated at its full instead of part load. A de- 
termination made at part load gives a much larger quan- 
tity of water per horsepower than under full load, which 
if used to compute the capacity of the plant would be in 
considerable error. Table No. 1 shows that under the 
conditions at time of measurement a load of 4,800 HP. 
on a generator in power-house No. 1 required 0.110 cu. 
ft. per sec. per horsepower, whereas a load of 3,700 HP. 
required 0.132 cu. ft. per sec. per HP. In power-house 
No. 2, 5,000 HP. required 0.002 cu. ft. per sec. per HP., 
whereas 4,100 HP. required about 0.098 cu. ft. per sec. 


we have = 4,370 cu. ft. per sec., the quan- 





8,019 8,365 


per HP. It is readily seen, therefore, that unless all of 
the turbines are loaded to their full capacity, which has 
not occurred to date, it will be very difficult to state the 
quantity of water in cu. ft. per sec. required to generate 
one horsepower. Under the conditions existing at time 
of measurement, an average load of 4,000 HP. per gen- 
erator in power-house No. 1 required 0.125 cu. ft. per 
sec. to generate one horsepower, measured at the switch- 
board; while an average load of 4,600 HP. per generator 
in power-house No. 2 required 0.095 cu.-ft. per sec. to 
generate one horsepower. 

THE EFFECT ON THE NIAGARA RIVER AND 
FALLS CAUSED BY THE SHUTTING OFF OF WATER 
FROM THE PLANTS ON THE AMERICAN SIDE OF 
THE NIAGARA RIVER.—Commencing at 7 a. m., June 
13, 1908, the International Waterways Commission, in 
conjunction with the United States Lake Survey and the 
Niagara Falls Power Co. observed water levels at sev- 
eral points in the Niagara River. The gages are num- 
bered as follows: Gage No. 1, South Pier, Buffalo Har- 
bor, Buffalo, N. Y.; gage No. 2, foot of Austin St., Buf- 
falo, N. Y.; gage No. 3, Chippewa Creek, Chippewa, On- 
tario; gage No. 4, Grass Island, Niagara Falls, N. Y.; 
gage No. 5, about 200 ft. east of the intake of the On- 
tario Power Company's plant, Niagara Falls, Ontario: 
gage No. 6, Willow Island, Niagara Falls, N. Y.; gage 
No. 7, Prospect Point, crest of American Falls, Niagara 
Falls, N. Y. These gages were read at ten-minute inter- 
vals for the following periods: 

June 13, 7 a. m., to June 16, 7 a. m. 

July 18, 8 a. m., to July 20, 12 midnight. 

June 27, 8 a. m., to July 29, 12 midnight. 

Aug. 1, 8 a. m., to Aug. 3, 4 p. m. 

The following is a record of the operations of the Ni- 
agara Falls Power Company’s power plant and the Ni- 
agara Falls Hydraulic Power & Manufacturing Com- 
pany’s power plant during the period from June 13 to 
Aug. 6, 1908, inclusive. 

Record of the Niagara Falls Power Company’s plant: 

June 13, power-houses 1 and 2 in operation. 

June 14, 1.30 a. m., power-houses 1 and 2 shut down. 

June 14, 9 a. m., power-houses 1 and 2 in operation. 

July 19, 1.30 a. m., power-houses 1 and 2 shut down. 

July 19, 1.30 a. m., to July 28, 12.30 a. m., company 
constructed bulkhead in tunnel No. 2, at intersection of 
tunnels 1 and 2 with main tunnel. 

July 28, 12.30 a. m., power-house No. 1 in operation. 

July 28, 12.30 a. m., to Aug. 1, 11.30 p. m., power- 
house No. 1 in operation, power-house No. 2 shut down. 
Company repairing tunnel leading to wheelpit No. 2. 

Aug. 1, 11.30 p. m., power-houses 1 and 2 shut down 
and company started to remove bulkhead. 

Aug. 2, 7.30 p. m., power-houses 1 and 2 in operation. 

Record of Niagara Falls Hydraulic Power & Manufac- 
turing Company's Power plant: 

June 13, plant in operation. 

June 14, 6.30 a. m., entire plant closed, with exception 
of about 280°cu. ft. per sec. flowing in canal. 

June 14, 9.30 a. m., power plant in operation. 

July 19, 1 a. m., plant closed down to ahout 500 cu. ft. 
per sec. 

July 19, 5 a. m., plant closed down to about 300 cu. ft. 
per sec. 

July 19, 8 a. m., plant in operation. 

At the time of the shutdown, June 14, a severe storm 
occurred on Lake Erie, which raised its level about 2 ft. 
and masked the effects of the diversion of water by the 
power companies on the pool above the falls and on the 
American falls. The amount of water diverted by the 
Niagara Fails Power Co. was determined by current 
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meter measurement, and that by the Niagara Falls Hy- 
draulic Power & Manufacturing Co. from results deduced 
by the company. 

In determining the effect of this diversion of water, a 
comparison was made of the slope in the Niagara River 
from Buffalo, N. Y., to the several gages at Niagara 
Falls; first under the condition when the plants were 
shut down; secondly, when they were in operation. In 


0.095 cu. ft. of water per second per EB. HP., meas- 
ured at the switchboard, was required on June 13, 1908, 
to develop an average load of 4,600 E. HP. on 10 gen- 
erators in power house No. 2 of the Niagara Falls Power 
Co. 

(3) The surface of the Niagara River is lowered by 
the diversion of 8,000 cu. ft. of water per second through 
the plant of the Niagara Falls Power Co. and that of 








FIG. 1. GAS AND DUST GALLERY NO. 1, U. S. GEOLOGICAL SURVEY TESTING STATION 
AT PITTSBURG, PA. 


all cases the fall of the river from Buffalo to these gages 
increased during the period that the power plants were 
in operation, which varied with the quantity of water 
being diverted_from the pool. y 

Table II. gives the absolute change in the fall from 
Buffalo to the several gages, with the corresponding 
change in the amount of water diverted through these 
power plants: 


Table I11.—Change in Fall Along Niagara River. 


Date. Gage. (a) (b) 
Cu. ft. rt 
1908. per sec. . 
July 18-19...... No. 8, Chippewa......... 8,210 0.076 
July 18-19...... No. 4, Grass Island....... 8,210 -256 
July 18-19......No. 5, Ontario Intake..... 8,210 112 
July 18-19...... No. 6, Willow Island..... 8,210 .072 
July 18-19...... No. 7, Prospect Point..... 8,210 .044 
July 27-28...... No. 3, Chippewa......... 5,300 .012 
July 27-28...... No. 4, Grass Island...... 5,300 .168 
July 27-28...... No. 5, Ontario Intake..... 5,300 .059 
July 27-28...... No. 6, Willow Island..... 5,800 .037 
July 27-28...... No. 7, Prospect Point..... 5,300 .015 
August 1-2..... No. 8, Chippewa......... 6,380 .140 
August 1-2..... No. 4, Grass Island....... 6,380 -241 
August 1-2..... No. 5, Ontario Intake..... 6,380 .080 
August 1-2..... No. 6, Willow Island..... 6,380 .088 
August 1-2..... No. 7, Prospect Point..... 6,380 -022 
August 2....... No. 8, Chippewa......... 5,890 .066 
August 4 . 4, Grass Island....... 5,890 -210 
August Jo. 5, Ontario Intake.... 5,890 .082 
August : . 6, Willow Island..... 5,890 .061 





August 4 . T, Prospect Point..... 5,890 .025 


(a) Change in quantity of water diverted from river by 
American power plants; (b) corresponding change in fall 
from Buffalo to the several gages in Niagara River. 

The maximum effect of the diversion occurred at gage 
No. 4, Grass Island, located near the intake of the 
Niagara Falls Power Co. The fluctuations in gage No. 
8, located at Chippewa, Ontario, were, apparently, not 
consistent. The effects on the other gages decreased 
in the following order: Gage No. 5, Ontario intake; 
gage No. 6, Willow Island; and gage No. 7, Prospect 
Point, crest of American Falls. 

CONCLUSIONS.—The conclusions reached may be 
summarized as follows: 

(1) The tunnel of the Niagara Falls Power Co. 
showed no apparent erosion from the friction of the 
water with the lining. 

The breaks in the tunnel from wheel pit No. 2 to the 
intersection of tunnels Nos. 1 and 2 with main tunnel 
were probably caused by ice with entrailed air, which 
was carried into the tunnel during the period of ice 
sluicing the first winter that power house No. 2 was in 
operation. 

An additional retaining wall, or buffer, was constructed 
to prevent further erosion of the original retaining 
wall which had been built for the protection of the 
American abutment of the steel arch bridge at Niagara 
Falls. 

(2) The maximum quantity of water required for a 
maximum load, in power houses Nos. 1 and 2 of the 
Niagara Falls Power Co., to generate 1 electrical horse- 
power measured at the switchboard, is unknown until 
a complete investigation of the subject has been made, 
which is not within the scope of this report. 

0.125 cu. ft. of water per second per E. HP., measured 
at the switchboard, was required on June 13, 1908, to 
develop an average load of 4,000 electrical horsepower 
on eight generators in power-house No. 1 of the Niagara 
Falls Power Co. 


the Niagara Falls Hydraulic Power and Manufacturing 
Co. by the following amounts: 


Ft. 
Gage No. 4, Grass Island, near intake of the Niag- 
ED PUNO BE GES orcs cenccUsdvcvceckveegoiceeus 0.271 


Gage No. 5, near Ontario intake ............ee000. .104 
Gage No. 5, Willow Island ........ccceeeccecceces 078 


Gage No. 7, Prospect Point, crest of American : 
PME écedicdecivevde y 
(4) In 1907 the United States Lake Survey deter- 

mined that the relative amount of water flowing over 

the American Falls was about 4.85% of the total 
volume of the discharge of the river, the remainder 
going over the Horseshoe Falls. 

The amount the water is lowered on the crest of the 
American Falls when 8,000 cu. ft. per sec. is being 
taken by the American power plants is, therefore, small. 
When these plants are closed down, only approximately 
5% of this 8,000 passes over the American Falls. 
This fact is substantiated by the nearly équal rise of 
0.10 ft. in the water surface at gage No. 5, located 
near the Ontario intake on the Canadian side of the 
river, and that of 0.08 ft. rise at gage No. 6, located 
at Willow Island on the American side. These gages 
are situated about equal distances from the crest of the 
rapids approaching the falls. 


Treaty of Jan. 11, 1909. 


A treaty popularly known as the “waterways 
treaty” was signed by Elihu Root, American 
Secretary of State, and James Bryce, British 











Ambassador, on Jan. 11, 1909. No. 
treaty have been given out nor wi}! 
statement of the text be made unt) 
has ratified it and removed the ;:; tor 
secrecy. Current press reports, ho is a: 
that the treaty provides generally a 
position of all differences, that may a; 
the two countries, by a joint high 
It is stated that the treaty also spe 
siders the problems of fixing the 

boundary in the great lakes and th: 
water to be diverted from Niagara 
the adjacent rapids. It is stated th 
high commission will supersede the 
ternational Waterways Commission. 


The amounts of water which the tr. 
to be diverted from the Niagara Fa) 
in these current reports to be 20,000 
sec. from the American side, 36,000 . 
sec, from the Canadian side, and 10,( 
per sec. for the Chicago Drainage Ca 
it is said, would allow a possible d 
of 236,000 HP. on the American sid 
425,000 HP. on the Canadian side. 
the experience of the Niagara Falls P 
as shown in the foregoing reports, wou 
these figures to about 200,000 and 366/10 Hp 
respectively. 
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Government Tests of Explosives for (Coal 
Now that a series of preliminary tesis of the 
effects of firing explosives in the presence of coa! 


dust and inflammable gas has been completed, it 
is announced that the U. S. Geological Survey 


Testing Station at Pittsburg, Pa., will begin off- 
cial tests of explosives to be submitted by manv- 
facturers. These tests will be made to determine 
whether the explosives are permissible for use in 
mines containing gas, dust or a combination of 


the two in dangerous quantities. 

The tests are made in a boiler plate cylinder, 
6 ft. in diameter and 100 ft. long. Shelves are 
provided along the sides of the cylinder upon 
which to place the coal dust and in one side are 
portholes covered with %-in. glass through which 
the results of each test may be watched from an 
observation house built parallel to the cylinder at 
a distance of 60 ft. Natural. gas is used to take 
the place of the fire damp found in coal mines, as 
it has approximately the same chemical composi- 
tion, and suitable provision is made for pumping 
any desired mixture of gas and air into the cylin- 
der. The gas pipes and peep holes are easily dis- 
tinguishable in Fig. 1. The explosive under test 
is charged into @ cannon mounted within the 
cylinder and the shot is fired by electricity from 
the observation house. Hinged openings are 
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FIG. 2. MINE EXPLOSIVES TESTING GALLERY: SHOWING ACTION OF RELIEF DOORS — URING 
COAL DUST EXPLOSION. 
(Photograph taken 15 seconds after ignition.) 
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the roof of the tube which act as 
es in case of ignition of the dust or 
2 is reproduced from a photograph 
o _.oconds after an explosion of coal dust 
clearly the action of these relief doors. 
turers are required to furnish 100 Ibs. 
plosive they desire to have tested, and 


FIG. 3. INTERIOR OF GLASS-ENCLOSED ROOM ARRANGED FOR PRACTICE IN MINE 
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Each shot shall be fired with an electric fuse of suffi- 
cient power to completely detonate or explode the charge, 




























































































































































































RESCUE WORK. 


no one will be allowed to witness or participate in 
the tests of any explosive except the Government 
officials and the manufacturer’s representative. 
The following list of test requirements has been 
issued by the Director of the U. S. Geological 
Survey: 

Test 1—Ten shots with the charge as described above, 
in the original wrapper, shall be fired, each with 1 Ib. 
of clay tamping, at a gallery temperature of 77° F., into 
a mixture of gas and air containing 8% of methane and 
ethane. An explosive will pass this test if all ten shots 
fail to ignite the mixture. 

Test 2.—Ten shots with charge as previously noted, in 
its original wrapper, shall be fired, each with 1 1b. of 
clay tamping at a gallery temperature of 77° F., into a 
mixture of gas and air containing 4% of methane and 
ethane and 20 Ibs. of coal dust, 18 Ibs. of which is to 
be placed on shelves laterally arranged along the first 
20 ft. of the gallery, and 2 Ibs. to be placed near the 
inlet of the mining system in such a manner that all or 
part of it will become suspended in the first division of 
the gallery. An explosive will pass this test if all ten 
shots fail to ignite the mixture. 

Test 3.—Ten shots with charge as previously noted, in 
its original wrapper, shall be fired, each with 1 lb. of 
clay tamping at a gallery temperature of 77° F., into 
40 lbs. of bituminous coal dust, 20 Ibs. of which is to be 
distributed uniformly on a horse placed in front of the 
cannon and 20 Ibs. placed on side shelves in sections 
4,5 and 6. An explosive will pass this test if all ten 
shots fail to ignite the mixture. 

Test 4.—A limit charge will be determined within 25 
gms., by firing charges in their original wrappers un- 
stemmed at a gallery temperature of 77° F., into a mix- 
ture of gas and air containing 4% of methane and ethane 
and 20 Ibs, of bituminous coal dust, to be arranged in 
the same manner as in test 2. This limit charge is to 
be r-peated five times under the same conditions before 
beng established, 

5.—A limit charge will be determined under the 
8 conditions as in test 4, except that 2% of methane 
an hane will be used instead of 4%. 

d At least 2 Ibs. of clay stemming will be used with 
° ning explosives. The charge of explosive, to be 
fir tests 1 and 2, shall be equal in disruptive power 
” of nitroglycerine dynamite in its original wrap- - 
per ‘he following formula: 


as recommended by the manufacturer. The explosives 
must be in such condition that the chemical and physical 
tests do not show any unfavorable results. The explo- 
sives in which the charge used is less than 100 gms. 
will be weighed in tin foil without the original wrapper. 

The dust used in tests 2, 3, 4 and 5 will be of same 
degree of fineness and taken from one mine. 

In making the tests, precedence will be given to 
explosives already on the market, and a bulletin 
will be issued recommending as permissible ex- 
plosives such as prove satisfactory. The results 
of all tests will be called directly to the atten- 
tion of the state mining bureaus and mine 
operators. 

In addition to the tests of explosives, elaborate 
experiments have been made at the testing sta- 
tion in rescue work. One part of the station is 
arranged to represent a miniature coal mine. A 
large glass-walled, air-tight room is arranged 
with difficult passages and obstructions such as 
are found in coal mines after an explosion and 
dummies weighing 150 to 200 Ibs. are used to rep- 
resent injured miners. The room is filled with 
gas, and men of the rescue corps are trained in 
the use of the oxygen helmet apparatus. An idea 
of the care taken to reproduce actual conditions 
in this practice work may be gained from Fig. 3. 
The Government does not expect to furnish rescue 
corps for every mine, but has organized the pres- 
ent corps with the idea of encouraging the forma- 
tion of private rescue crews by the individual 
mining companies, many of which have already 
sent men to the testing station to be trained for 
this purpose. 


—i 


A SNOWSLIDE WRECKED A TRAIN on the Canadian 
Pacific Ry., 110 miles east of Vancouver, B. C., Jan. 15. 
The accident occurred in the Fraser Cafion and it is re- 
ported that the entire train, including its two locomo- 
tives, was forced from the track by the snow and fell 
into the Fraser River, 80 ft. below. Both engineers were 
killed and 33 passengers were injured. 








THE “KATY FLYER” was derailed on the Missouri, 
Kansas & Texas Ry., at Beagle, Kan., Jan. 17, by split- 





ting a switch. The locomotive broke away from the 
train and struck a work car on a siding 40 ft. distant. 
The engineer of the “Flyer’’ and five of the 30 track 
laborers who were sleeping in the work car were killed. 
None of the passengers were injured. 

A DISASTROUS RAILWAY ACCIDENT took place 
Jan. 15 on the Denver & Rio Grande R. R., near Dot- 
sero, Colo., 110 miles west of Denver. Twenty-one per- 
sons were killed and forty others were severely injured. 
Passenger train No. 5, westbound, was under orders to 
meet an eastbound freight train at Dotsero siding. The 
passenger train, however, passed the siding at a speed 
estimated as 45 mi. per hr., and the collision occurred 
immediately west of the siding, which the freight train 
had not quite reached. There was a considerable down 
grade from east to west at the point where the accident 
occurred, and the freight was drawn by two locomotives. 
Both of these and the passenger locomotive were stood 
up on end and crushed together. The passenger train 
was made up, in the order named, of a baggage car, 
smoking car, chair car, tourist sleeper and lastly sev- 
eral Pullman sleepers. The smoker was only partially 
derailed but the chair car just behind it (corresponding in 
construction to the day coach of the East) was telescoped 
by the tourist sleeper and is described as being split 
in half for practically its entire length Most of those 
killed were in the chair car. The Pullman sleepers 
were not even derailed and none of their passengers 
were injured. 

The official explanation of the accident places the re- 
sponsibility with the engineer and conductor of the pas 
senger train. Both of these men, who have been in the 
service of the Denver & Rio Grande since 1887, will 
survive the collision and an inquest will be held as soon 
as the engineer, now in a hospital, is able to testify 
Reports state that the engineer claims to have mis-read 





his watch and assumed that he had time to meet the 
freight at the next siding beyond Dotsero. 
Bares jinn 


AN ABANDONED COAL MINE COLLAPSED near 
Snydertown, Pa., Jan. 17. Several hundred yards of 
roadway on the surface dropped about 3 ft. 
fissures anpeared in the adjacent ground. 
and residences were damaged. 

A COAL MINE BXPLOSION AT VESZPRIM, Hun- 
gary, 60 miles southwest of Budapest, Jan. 14, entombed 
about 240 miners. It is hoped, however, that most of 
these can be rescued. The accident occurred in the 
Auka coal mine and is described as an explosion of 
fire-damp followed by a dust explosion and fire. Six- 
teen men have been rescued and 45 dead bodies have 
been removed from the mine. 

THD CLOSURE OF THE LAGUNA DAM was com- 
pleted on Dec. 21, 1908, by the U. S. Reclamation Ser- 
vice. Preparations for the closure were completed on 
Dec. 9, and the dumping of rock by two steam shovels 
on the California side and five derricks on the Arizona 
side was begun. At noon on Dec. 21 the whole river 
was diverted through the sluiceways, and since that 
date the closure works have successfully withstood a 
flood of 40,000 sec.-ft. Two articles on the Laguna 
Dam were published in our issue of Feb. 27, 1908. The 
foregoing particulars regarding the closure are taken 
from advance sheets of the ‘‘Reclamation Record.” 

THE ROOSEVELT DAM, now being constructed by 
the U. 8. Reclamation Service in Arizona, was carried 
to an average elevation of 85 ft. in December, during 
which month 12,500 cu. yds. of masonry were placed. 
On Dec. 16-17 a flood passed over the highest part of 
the dam. The cement mill connected with this irrigation 
project burned 5,100 bbis. and ground 5,079 bbis. during 
December. Progress on this dam was described in some 
detail in our issue of Sept. 10, 1908. The foregoing 
particulars are taken from advance sheets of the ‘‘Rec- 
lamation Record.”’ 


and deep 
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THE VALUATION AWARD of $1,975,000 for the 
water-works plant of the Monongahela Water Co., sup- 
plying the South Side of Pittsburg, Pa., has been af- 
firmed by the Pennsylvania State Supreme Court. Bonds 
to the amount named were authorized by popular vote 
in November, 1908, and it is expected that these bonds 
will be advertised for sale within a few days and the 
proceeds thereof used to pay the aware It is also 
expected that, as soon as the city takes ‘possession of 
the works, the South Side will be supplied with filtered 
water from the new filtration plant. The award was 
taken to the State Supreme Court by the city, which 
claimed that the award should not include the value of 
the franchises and the intangible assets of the company. 
The city lost this point. - 


4 
> 


A LARGE INCRBASE IN IDLE CARS occurred in 
the two weeks Dec. 23, 1908, to Jan. 6, 1000. On the 
former date the figure was 222,077, and on the latter 
333,019, an increase of 110,942, made up of 60,000 box 
cars, 40,000 gondola and coal cars, and 9,000 flat cars. 
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The increase was shared by all sections of the country. 
The greatest relative change was on the Canadian lines, 
where the surplus rose from 3,598 to 19,837 cars, the 
latter figure being in fact greater than the worst figure 
of April or May, 1907, when the surplusage was at its 
height. 


> 


THE STEINWAY TUNNEL under the East River at 
42d St., New York, which had been offered to New 
York City for the price of about $7,000,000 by its own- 
ers, the Interborough Rapid Transit Co. (which owns 
the New York & Long Island R. R. Co., the original 
owners of the tunnel), has been refused by the Public 
Service Commission on the ground that the terms of- 
fered are unsatisfactory and the transaction would be 
unprofitable to the city. Prior to this the Commission 
had its Chief Engineer make an examination of the 
tunnel, and he found it in good condition, but requiring 
some $300,000 further expenditure to put it in operating 
condition; the terminal on the Manhattan side is poorly 
located, however. The Commission estimates that the 
annual cost of the tunnel to the city, about $350,000, 
would not be met by the revenue for many years to 
come. 





4 
> 


ROAD MAINTENANCE in 72 county boroughs of Eng- 
land and Wales during the year 1905-06, according to 
Local Taxation Returns just published, cost a total of 
$6,165,527, or an average of $700 for 8,816 miles. This 
cost, according to the London ‘Surveyor’ for Jan. 8, 
1909, includes ‘‘maintenance and repair,’’ but presuma- 
bly makes no allowance for capital charges. Roads in 
non-county boroughs are also covered in the Returns. 
Of these, the maintenance and repair of 1,242 miles of 
‘main roads’’ cost $1,271,585, or an average of $1,024. 
A total of 4,612 miles of other roads in non-county 
boroughs cost $2,330,803 for maintenance and repairs, 
or $505 per mile. 





Personals. 


Mr. J. P. Charlton, Supervisor at Morristown, Pa., will 
succeed Mr. Massey as Assistant Engineer at Reading, Pa. 


Mr. Louis W. Hill, President of the Great Northern 
Ry., has been appointed a member of the State Highway 
Commission of Minnesota. 


Mr. E. A. Walton, Division Superintendent of Motive 
Power of the New York Central & Hudson River R. R., 
at West Albany, N. Y., has resigned. 


Mr. L. H. Conklin, Superintendent of the West Penn. 
Railways Co., with headquarters at Connellsville, Pa., 
has resigned to become General Manager of the Scranton 
Ry. Co., at Scranton, Pa. 

Mr. Harry Stephenson, Auditor of the Western Ohio 
Ry. Co., of Lima, Ohio, will succeed Mr. W. L. Smith 
as Superintendent of the Toledo, Bowling Green & South- 
ern Traction Co., with headquarters at Bowling Green. 


Mr. Abbott Lawrence Lowell, Professor of the Science 
of Government at Harvard University, has been chosen 
by the university corporation to succeed Dr. Charles W. 
Eliot as President. Dr. Eliot’s resignation is to take 
effect in May, 1909. 

Mr. Herbert T. Herr, M. Am, Soc. M. B., has become 
General Manager of the Westinghouse Machine Co. He 
is the brother cf Mr, E. M. Herr, M. Am. Soc. M, EB, 
Vice-President and General Manager of the Westinghouse 
Electric & Mfg. Co. 

Mr. W. C. Taylor, Assistant Chief Engineer of the 
Spokane, Portland & Seattle Ry., has been appointed En- 
gineer of Maintenance of Way of that railway and of the 
Astoria & Columbia River R. R. His headquarters will 
continue to be at Portland, Ore. 


Mr. Eugene H. Shipman, Chief Engineer of the Lehigh 
Coal & Navigation Co., has been appointed Superin- 
tendent of Canals of that company to succeed Mr. John 
Ruddle, M. Am. Soc, C. E., resigned. Mr. Shipman’s 
office will be at Mauch Chunk, Pa. 


Mr. Henry P. Louttit has resigned his position as 
Deputy State Mine Inspector of Pennsylvania and will 
be succeeded by Mr. William H. Howarth. Mr. Louttit’s 
territory as inspector included the mines at Marianna, 


in which a serious explosion took place on Nov. 28, 
1908. 





Mr. L. M. Shipley, Superintendent of the Fort Dodge 
division of the Chicago Great Western Ry., has been 
appointed Superintendent of the Southwest division, 
with headquarters at Des Moines, Iowa, succeeding 
Mr. C. S. Weston, resigned. Mr. A. BE. Harvey will suc- 
ceed Mr. Shipley at Clarion, Iowa. 


William C. Ambrose, M. Am. Soc. C. E., died Jan. 4 
in Berkeley, Cal., at the age of 51 years. 
Charles W. Atmore, a civil engineer and contractor 


of Philadelphia, Pa., died at his home on Haverford 
Ave. Jan. 17. 


William C. Stimpson, head instructor in molding and 
forging in the Department of Science and Technology 
of Pratt Institute, Brooklyn, N. Y., died Jan. 13 in 
Milford, Conn. Mr. Stimpson was a graduate of Kan- 
sas State University, where he took the course in civil 
engineering, and he had taken some work as a special 
student at the Massachusetts Institute of Technology. 
He was a member of the American Foundrymen’s Asso- 
ciation and the National Society for the Promotion of 
Industrial Education. 


George H. Middleton, a civil engineer well known in 
Canada and in South Africa, died recently in Edin- 
burgh, Scotland. He was educated at St. Andrew's 
University, Scotland, and later studied engineering in 
the office of Mr. John Lang in Karkaldy. He came to 
Nova Scotia in 1870 and was subsequently engaged in 
engineering work for the Intercolonial Ry. in the St. 
Lawrence district, the Canadian Pacific Ry. in the re- 
gion at the northern end of Lake Superior and finally 
for the Newfoundland Ry. His next work was in Natal, 
where he continued in railway construction throughout 
the South African War. 


Jefferson Brown, Chief Engineer, retired, of the U. 8. 
Navy, died at his home in Brooklyn, N. Y., Jan. 17, 
after an attack of pneumonia. He was born in New 
York City in 1841 and was educated in the public schools 
and afterward by private instructors, In 1862 he was 
appointed to the Hngineer Corps of the U. 8. Navy and, 
in the following year, while serving on the U. S. Ship 
‘‘Mississippi,’"’ was made a prisoner in the battle of Port 
Hudson in which the vessel was destroyed. He was 
exchanged shortly afterward and served for some time 
on the ironclad, ‘“‘Canonicus.’’ For several years after 
the war he was Assistant Engineer at the Brooklyn 
Navy Yard. He was retired for physical disability in 
1892 with the rank of Commander. 


Brigadier-General William P. Craighill, U. S. A., died 
at his home in Charlestown, W. Va., on Jan. 18, after 
an illness of only a few days. — 

While General Craighill has been living in retirement 
for the past ten years, he was, during his active pro- 
fessional life, one of the best known of the officers of 
the Corps of Engineers. It is of interest to note that the 
latest years of his life were spent in his boyhood home. 
He was born on July 1, 1833, at Charlestown, then in 
the State of Virginia. He graduated from West Point 
in the Class of 1853, standing second in a class of 52 
members, The class was notable for the proportion of 
its members who afterward acquired national fame in 
the struggles of the Civil War. Among them were 
Generals Sheridan, Schofield, McPherson and Terrill of 
the Union forces, and General Hood of the Confederate 
Army. General William Sooy Smith, the well-known 
civil engineer, was also a member of this class. On 
graduation Mr. Craighill received his commission in the 
corps of Engineers and a considerable part of his time 
previous to the outbreak of the Civil War was spent 
at Washington in the Engineer Bureau of the War De- 
partment, where General Totten was at the time Chief 
of Engineers. During the Civil War Colonel Craighill 
had charge of important fortification work including the 
defenses of Washington, Baltimore, Hampton Roads, 
Charleston and Savannah. After the war he began ac- 
tive service in connection with river and harbor im- 
provements, and a considerable number of his assign- 
ments were in connection with the most important har- 
bors of the Atlantic Coast. He also served for four 
years as one of the professors at the United States 
Military Academy and was for several years a member 
of the Lighthouse Board. 

Colonel Craighill was elected to membership in the 
American Society of Civil Engineers in 1885. He served 
for two years as a member of the Board of Direction of 
the Society, and in 1894 was elected to its Presidency, 
and was the first, and so far the only, officer of the 
Corps of Engineers to hold that position. A portrait 
and biography of Colonel Craighill were published at 
the time of his election to the American Society Pres- 
idency in our issue of Feb. 15, 1904. Not long after 
that time Colonel Craighill was appointed to the office 
of Chief of Engineers and held that position until his 
retirement for age. Colonel] Craighill was a man of 
most attractive social qualities as well as an able en- 
gineer. Following his retirement from the Engineer 
Corps, his name was prominently mentioned for other 
positions, among them the presidency of an important 
engineering school. He preferred, however, to spend 
the later years of his life in well earned quiet among 
the pleasant social surroundings of his childhood home. 
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COMING MEETINGS. 


OHIO ENGINEERING SOCIBDTY. 
Jan, 26-28. Annual convention at Columbus, Ohio. 
Secy., Paul Hansen, Harrison Bldg., Columbus, Ohio. 
nL SOCIETY OF ENGINEERS AND SURVBY- 


Jan. 27-29. 
E. E. R. Tratman, 1636 Monadnock 


Annual meeting at Chicago, Ill. Secy., 
Block, Chicago. 


fe Vol. 61 ‘0, 3. 
sm, 
a ca a SOCIETY OF CIVIL ENGINE 
28. Annual meeting at Toronto. c 
7SfeLeod, 413 Dorchester St We Mos ee 
NATIONAL BRICK MANUFACTURERS’ 4 ATION 
1-6. Annual convention at Roc! NY 
of T. A. Randall, Indianapolis, Ind a 
bees pear SOCIETY OF CIVIL ENG RS 
9. Annual meeting at Hartford, « 8 
5. ’ Frederick Jackson, Box 1304, New Cony” 
NEW ENGLAND GAs ASSOCIATION. 
Feb. 17-18. Annual meeting at Boston, See 
N. W. Gifford, Hast Boston Gas Co., . Bostas 
AMERICAN INSTITUTE OF MINING ENG IRS 
whe 23. Annual meeting at New Haven, « Seey 
. W. Raymond, 29 West 39th St., New k City,” 
NORTHWESTERN CEMENT PRODUCTS SOCIA 


TION. 
March 2-4. Annual convention at Minnes 
Secy., J. C. Van Doorn, 836 Security | Bldg, 
Minneapolis, Minn, = 


INTERSTATE CEMENT TILE MANUF. RERS’ 
ASSOCIATION.—The third annual convent: 


will be 

held at Minneapolis, Minn., March 2, in conju 0 with 

the annual convention of the Northwest: Cement 
Products Association. 

IOWA ENGINEERING SOCIETY.—At the a il con- 

vention in Waterloo, Iowa, Jan. 13-14, office: for the 


ensuing year were elected as follows: Presid: Cc. 7. 
Wilson, Waterloo; Vice-President, T. R. Warrier, Ce- 
dar Rapids; Secretary and Treasurer, A. H. Ford, Iowa 
City; Directors, L. H. Stone, Cedar Rapids, and ¢. p. 
Chase, Clinton. 


ILLUMINATING ENGINEERING SOCIETY. -At the 
annual meeting in New York City, Jan. 8, officcrs were 
elected as follows: President, W. H. Gartley, Phila- 
delphia; Vice-Presidents, C. O. Bond, Philadelphia, J, 
8. Codman, Boston, and G. C. Keech, Chicago; Secretary, 
P. S. Millar, New York; Treasurer, A. H, Ellioit, New 
York; Directors, A. S. McAlister, New York: 5, N. 
Wrightington, Boston, and Geo. R. Green, Philadelphia. 

BROOKLYN ENGINEERS CLUB.—At the regular 
meeting in the Brooklyn (N. Y.) Library Building, Jan, 
14, Mr. Arthur I. Perry, Assistant Engineer of the De- 
partment of Bridges of New York City, presented a 
paper entitled ‘“‘The Manhattan Bridge Cables.’ With 
the help of numerous lantern-slide illustrations from 
photographs taken during the stringing of the cable 
wires, the paper gave an intimate idea of the methods 
employed from the construction of the workmen's foot- 
walks to the final squeezing into shape of the completed 
cables with hydraulic clamps. The anchorages and 
tower connections were also described. The club has 
decided to rent a club-house to take the place of the 
rooms now occupied in the Library Building. 


CANADIAN SOCIETY OF CIVIL ENGINEERS.—The 
business sessions of the annual meeting in Toronto, Ont., 
Jan, 28-30, will be held in the banquet hall of the King 
Edward Hotel. On the evening of Jan. 28 the retiring 
President of the society, Dr. John Galbraith, will address 
a meeting of the members in the Convocation Hall of 
Toronto University. After the address the undergraduates 
of the faculty of Applied Science of Toronto University 
will entertain the society at dinner. The second day of 
the meeting will be devoted to excursions to the Canadian 
Westinghouse Co. and International Harvester Co., at 
Hamilton, the recently completed elevators at Port Col- 
burne, and the works of the Plymouth Cordage Co., at 
Welland. Business meetings are held on Thursday 
and Saturday mornings, Jan. 28 and 30. 


WESTERN SOCIETY OF ENGINEERS.—The program 
for the present season includes the following papers, 
but it is’ announced that this is a tentative program 
only and that the dates and topics are subject to change: 
Jan. 15, “Corrosion in Steam Boilers as an Electro- 
Chemical Phenomenon,” by Prof. C. 8. Burgess; Jan. 
20, ‘“‘Steel Castings,”” by R. P. Lamont; Feb. 3, “Tests 
on Heavy Pulley Blocks and Wire Cables,” by J. H. 
Prior; Feb. 17, “Manganese Steel,”” by W. 5S. Potter; 
March 3, “The Chicago Harbor and River,” by John M. 
Ewen; March 17, “Recent Development in the Man- 
ufacture and Use of Portland Cement,”’ by 8. b. New- 
berry; April 7, “The Reconstruction of the Street Rail- 
way Tracks in Chicago,” by George Weston; April 21, 
“Protective Coatings for Structural Materials,” by R. 8. 
Perry. 

OHIO ENGINEERING SOCIETY.—The program for 
the 30th annual convention, to be held in Columbus, 
Ohio, Jap. 26-28, includes the following papers: “Road 
Problems in Ohio,” James C. Wonders, State }!ighway 
Commissioner; “An Hconomical Long Span Re’ »forced- 
Concrete Highway Bridge,”” W. J. Watson, C! veland; 
“Table of Short Radius Curves,” W. H. W. /:akins; 
“Coal Mining,” Prof. N. W. Lord; “Grade Crossing 
Elimination in Columbus, Ohio,” R. H. Simps::, As 
sistant City Engineer; ‘The Operation of the Co umbus 
Sewage Purification Works,” C. B, Hoover, Sup: ‘stend- 
ent in Charge; “The State Board of Health » 1 Ba- 
gineering Problems,” Dr. C. 0, Probst, Executiv: fficer 
of the State Board of Health;,““The Operation « Water 
Purification and Softe with Special ‘erence 
to the Works at Columbus,’”” Wm. R. Copeland. “upét 
intendent in Charge. 
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